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FACTORY TYPE 


Available with steel housing, 
gray Duco finish. For use 
where appearance is not of 
paramount importance. 
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~@ IHERMUOLIER ae deve type 


ITS MODERN LINES ARE GEARED TO 1937 ... ITS HAND- 
SOME FINISH WILL MAKE IT WELCOME IN THE SMARTEST 
STORE, THE FINEST OFFICE . . . ITS DESIGN ASSURES EVEN 
BETTER DISTRIBUTION OF HEAT... 


To the outstanding line of Factory and Industrial Type 
Thermoliers, Grinnell announces the addition of a De Luxe 
Thermolier, soon to go into production. 

The Thermolier De Luxe Type has the same dependable heat 
unit with all 14 points of superiority of present Thermoliers, plus 
decorative appearance, plus even better distribution of heat. 

Full details on the Thermolier De Luxe Type will be available 
soon. If you’re planning the purchase of unit heaters, where 
smart, modern appearance and a better, quieter distribution of 
heat are paramount, you'll find it worth while to wait until this 


Thermolier is out. 


GRINNELL COMPANY 


EXECUTIVE OFFICES =. PROVIDENCE, R. I. 
Branch Offices in Principal Cities 





INDUSTRIAL TYPE 


Available with polished 4 
per or chrome-plated hous! 
Suitable for use in mercat 
buildings, manufactur 
plants and offices, and 0 
places where better app 
ance is desired. 
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GRINNELL /AeRMOLIE 


THE UNIT HEATER WITH 


14 POINTS OF SUPERIOR!T 
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B $200,000 in awards will be distrib- 
uted by The James F. Lincoln Arc 
Welding Foundation among the win- 
ners of 446 separate prizes for papers 
dealing with arc welding as a primary 
process of manufacture, fabrication, or 
construction. Purpose of the competi- 
tion, one of the richest ever announced 
in the mechanical science field, is to 
stimulate extensive study of arc weld- 
ing and the new ideas which it will 
bring forth are expected to benefit in- 
dustry at large. ... To assure equal 
competitive opportunity, similar prizes 
are offered in eleven major divisions— 
and many _ sub-divisions—which are 
automotive, aircraft, railroad, water- 
craft, structural, furniture and fixtures, 
commercial welding, containers, weld- 
eries, functional machinery, and _ in- 
dustrial machinery. The “containers” 
classification is split into sub-classifi- 
cations on “contents stationary” and 
“contents moving,” the first of which 
includes tanks, etc., and the second 
all kinds of piping. . Papers must 
be on file with the Foundation’s secre- 
tary not later than June 1, 1938; com- 
plete details of the rules and conditions 
covering the awards may be had from 
the secretary, A. F. Davis, P. O. Box 
5728, Cleveland, Ohio. 


@ Sharp increases in air conditioning 
installations contracted for this year 
are reported in several cities, indicating 
1937 should be a “banner year.” Here 
are some figures: 


City Jan., 1936 Jan., 1937 
ness eeceebaens 56 hp 412 hp 
ts been eee bik oe 485 hp 1654 hp 
EE ian odshee en 172 hp 1480 hp 
che ssatecnccessae ee 699 hp 
seek cha kesns 14 hp 1062 hp 
EE ee 5 hp 1724 hp 
dad ane and eeeann 182 hp 2126 hp 


Total horsepower for air conditioning 
for these seven cities for January, 1937, 
is therefore 9157, compared with 949 hp 
for January, 1936, or a gain of over 
800 per cent. Similar gains were ex- 
pected for February, 1937, over the 
corresponding month of 1936, but fig- 
ures were not available at press date. 


& “The Business Digest” published as 
its lead article last month an abstract 
of Walter L. Fleisher’s discussion of 
the future of air conditioning which 
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appeared originally in the January 


HEATING, PipING AND AIR CONDITIONING. 


From the same number of H. P. & 
A. C., “The Economist” reprinted Rex 
E. Hieronymus’ article on setting up 
a heat economy program. ... Arthur 
Nutting received so many requests for 
extra copies of his chart for the de- 
sign of exhaust systems, the use of 
which he described in our January 
issue, that he had reprints made. 


@ The Washington Award for 1937 
was bestowed on Dr. Frederick Gard- 
ner Cottrell because of his “social 
vision in dedicating to the perpetuation 
of research the rewards of his achieve- 
ments in science and engineering.” 
Fourteenth of the distinguished engi- 
neers to receive this award, which is 
made jointly by the Western Society 
of Engineers, A.S.M.E., A.I.E.E., 
A.S.C.E., and A.I.M.M.E., Dr. Cot- 
trell is well known for his work in the 
electric precipitation process for re- 
moving solids from oe 
appointment of the eminent Dr. Max 
Jakob, formerly of Berlin, as head of 
the research laboratory of Armour In- 
stitute of Technology, Chicago, was re- 
cently announced. 


gases . 


@ Office space occupancy in the United 
States and Canada is at a new high 
since January 1, 1932, according to a 
quarterly survey by the National As- 
sociation of Building Owners and 
Managers reported in “Skyscraper 
Management,” the rate of occupancy 
the first of the year being 79.49 per 
cent.... Officers of the Industrial 
Unit Heater Association for the cur- 
rent year, elected at a meeting at- 
tended by some 20 manufacturers, are: 
President, John M. Frank, Ilg Electric 
Ventilating Co.; Vice-president, A. G. 
Dixon, Modine Mfg. Co.; Secretary, L. 
O. Monroe. .... William J. O’Neil, 
Iron Fireman Mfg. Co., was elected 


president of the Midwest Stoker Asso- 
ciation last month; H. L. Bilsborough, 


Fairbanks, Morse & Co., was named 
vice-president and J. E. McClintock, 
Illinois Iron & Bolt Co., secretary- 
treasurer. ... The American Welding 
Society has announced acceptance of 
the “Lincoln Gold Medal” to be pre- 
sented to the author of the best paper 
on welding published in the Society’s 
journal during the year ending Octo- 
ber, 1937. J. F. Lincoln, The Lincoln 
Electric Co., offered the award as a 
stimulus to the welding art. . . . Three 
industrialists and a representative of 
the U. S. Bureau of Mines were added 
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to the board of trustees of the Air 
Hygiene Foundation at its annual meet- 
ing last month; more than 100 firms 
have affiliated with the Foundation 
since the first meeting last November. 


@ To every business executive, air con- 
ditioning is either a threatening factor 
or a powerful ally, according to the 
“Business Conditioner” of the Air Con- 
ditioning Bureau of Omaha; air condi- 
tioning must be reckoned with in al- 
most every line of business. Stipu- 
lation No. 1883 of the Federal Trade 
Commission is of 
portance because it gives the Commis- 
sion’s definition of the term “air con- 
ditioning.” The 
“The words ‘air conditioning’ signify 
the simultaneous control by a mechan- 
ical device of various factors affecting 


interest and im- 


stipulation states: 


both the physical and chemical con- 
ditions of the atmosphere within a 
given structure as a room, building, 
and the like, said factors including tem- 
perature, humidity and motion or cir- 
culation of the air within the structure. 
A device which does not control each 
and all of the designated factors is not 
properly represented, designated or re- 
ferred to as an air conditioner within 
the purview and meaning of these 
words as generally understood by the 
trade and public.” 


@ A new name appears as a member 
of H. P. & A. C.’s Board of Consult- 
ing and Contributing Editors (page 53) 
this month—that of William Goodman, 
frequent contributor to our pages, au- 
thor of the excellent series of articles 
on solving heat transfer problems 
which concludes this month and which 
is briefed in the first of our “Heating, 
Piping and Air Conditioning Summary 
Sheets” on pages 179 and 180. 


@ Mine Air Conditioning—lInstallation 
in the Magma copper mine, Arizona, 
of the first mine air conditioning sys- 
tem with mechanical refrigeration in 
the United States was announced last 
month by Willis H. Carrier, speaking 
before a joint meeting of the Air Con- 
ditioning Bureau, the American Metal- 
lurgical Society, and several other en 
gineering groups, at Boston. The 
equipment, at the 3600 and 3400 ft 
levels, was designed to cool and re- 
duce the humidity of the mine during 
all seasons; it will also be used to cool 
new portions of the mine before they 
are worked. Normal temperatures at 
present at the 3400 and 3600 ft levels 
range from 95 to 100 deg with very 
centrifugal 
compressors will provide 300 tons cool- 


high humidity. ... Two 
ing effect. One of the unusual con- 
ditions in this installation is the hot 
mine water in the condensers, with 
the abnormal temperature of 111 deg 
when leaving the condensers. 
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Detroit Department Store to have 
WORLD'S LARGEST 
SYSTEM with 


arrie 


Air Conditioning | 


Addition to J. L. Hudson Co. System 


Talking It Over . . . Vice-President Heckel of Carrier 

* Corporation (left), and Architect Walton (standing) 
discuss with General Superintendent Wright, plans for in- 
creasing Hudson’s air conditioning system to the largest 


Will Total 5,000 Tons of Refrigeration 


v4 


2. Responsible for maintenance of the J. L. 
Hudson Co. store are Chief Engineer Warr and 
Building Superintendent Netting, shown in- 
specting one of the Carrier Centrifugal Re- 
frigerating machines located in the third base- 
ment. Eleven of these mammoth machines will 
soon be on the job. 


3. Checking Up. What's the temperature and 
humidity in, say, the fur department? Chief 
Engineer Warr knows immediately by referring 
to this continuous report. 





SPEEA MEEEEEEEE eae arene 
Carrier Corporation, Desk 308, 
850 Frelinghuysen Ave., Newark, N. J. 
Without obligating me in any way, send 
me complete information on Carrier Air 


SPECT TAEES 


Conditioning for 


NAME... 
COMPANY 





ADDRESS...... 
cITY.. 


CSPPTEEEEEEEAEREELE 


OSPF EEEEE. 





in the world—with refrigeration totaling more than 5,000 
tons—and capacity for 1,200,000 square feet of floor space. 


Carrier's EXCLUSIVE Experience 


Protects Your Investment 


[' didn’t “just happen” that Carrier made the world’s largest 
air conditioning installation. Great companies with tre- 
mendous investments to protect demand experience—expe- 
rience plus knowledge. Who pioneered in developing air 
conditioning? Carrier! Who developed the Centrifugal Re- 
frigeration machine that made large installations possible? 
Carrier! Who air conditioned the first railroad train . . . the 
R.C.A. Building ... the U. S. Supreme Court Building. . . 
the Queen Mary and the Normandie? Carrier, of course! 


4. Why More Air Conditioning? 


Because it pays! J. L. Hudson in- 
stalled Carrier Air Conditioning in 
the basement, mezzanine and first 
floor, 13 yearsago. Then additional 
Carrier Air Conditioning was in- 
stalled, based on the success of the 
first installation. Soon, nearly 
every department will have the 
cool, fresh atmosphere provided 
by Carrier Air Conditioning. 


Nor has this experience been limited to 
large installations—or to particular types 
of installations. In 99 countries of the world 
—in more than 200 industries and in 
every conceivable size and shape of en- 
closure—you find Carrier Air Conditioning 
on the job: controlling temperature and 
humidity, providing positive circulation of 
tempered, filtered air. 

Whatever your air conditioning problem 
may be, Carrier is able and anxious to help 
you solve it. And remember—the time to 
make such plans is now. Now, before the 
summer rush. Now, before building costs 
advance further. Why not mail the coupon 
now—for complete information? 


PHOTOGRAPHS EXCLUSIVELY FOR CARRIER CORP. 
BY WALTER ENGLE, PICTURES, INC. 
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WORKMANSHIP 


SERVICE 


A NEW STANDARD OF HEATING PUMP ECONOMY 


PERFORMANCE of every Nash Pump is made positive by the most advanced ideas in 
Engineering Research, checked by individual performance tests on each pump. QUALITY 
is maintained by the finest materials and workmanship, under constant and rigid inspec- 
tion during construction. SERVICE is assured by the resources and reputation of the 
Nash Engineering Company, with a nation-wide network of sales and service offices. 


Pump illustrated is the new Jennings Vapor Turbine Return Line Heating Pump. It operates directly from the system steam 
and requires no electric current. It insures absolutely uniform system circulation, and promotes steam economy. One 


moving part. Bulletin 246-A gives the facts. Send for your copy. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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NUT AND BOLTING MATERIALS 
for High Pressure and High 


Temperature Piping Service 





Comparison of corresponding sizes of American standard regular and heavy nuts 


Left two 


WO specifications of particular interest to those 
concerned with piping for high pressures and tem- 
peratures have recently been developed by sub- 
committee XXII of 4.S.7.M. committtee Al, 7. e., speci- 
fication A193-36T for alloy steel bolting materials for 
high pressure and high temperature service to 1100 F and 
specification A194-36T for carbon and alloy steel nuts 
for bolts for high pressure and high temperature service 


to 1100 F. 
BOLTING MATERIAL 


Intelligent selection of a suitable bolting material for 
high temperature service requires knowledge of the ma- 
terial used, both with regard to its room- 
temperature physical properties and its 
properties at the temperature at which 
the bolts are to operate in actual service. 

Design of bolted flange connections 
should be considered in two steps: (1) Initial compres- 
sion on the gasket surfaces in making up the joint at 
room temperature must be sufficient to set the gasket 
and thereby insure a tight joint when the internal pres- 
sure is acting; (2) the high temperature characteristics 
of the material involved must be such as to maintain a 
tight joint for as long as the joint is in service. 


"Engineer, The Detroit Edison Co., Detroit, Mich. 
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-1% in., heavy and regular; center two—% in., heavy and regular; right two 


By Harvey A. Wagner* 


% in., heavy and regular. 


Success in securing a satisfactory initial gasket com- 
pression is directly dependent on the room-temperature 
physical properties of the bolting material. ‘The preva- 
lent use of metal gaskets in particular requires that suf- 
ficient compression be exerted to secure a plastic defor- 
mation of the gasket in order to obtain a tight joint with- 
out, of course, exceeding the yield point of the bolting 
material. General practice in the design of flanged joints 
is to provide sufficient bolt area to give the desired gasket 
compression without having to stress the bolts beyond 
about 60,000 Ib per sq in. figured at the root of the bolt 
threads, depending somewhat on the material. The 
margin between the yield strength of the material and 
the 60,000 Ib per sq in. may be entirely 
eliminated in warming up the line, due to 
the additional stress imposed on the bolts 
resulting from a temperature difference 
between flanges and bolts. <A _ bolting 
material possessing high room-temperature physical 
properties obviously is likely to prove more successful 
in maintaining a tight joint, provided it also has ade- 
quate high temperature properties. 


Properties of Steels 


Specification A193-36T for alloy steel bolting ma- 
terial lists properties of several steels which are being 
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Table 1—Chemical Compositions of Several Steels Offered for High Temperature Service* 
(From A.S.T.M. specification A193-36T, A.S.T.M. Book of Tentative Standards, p. 108.) 





CLass 


Ferritic STEELS 


AUSTENITIC 
STEEL 





IDENTIFICATION SYMBOL 


B4 


B5 


B6 


B7 


B7a 


Bll 


B12 


B13 


B8 





GRADE 


MOLYBDENUM 


NICKEL 
CHROMIUM 


4706 
Per CENT 
CHROMIUM 


13 Per Cent 
CHROMIUM 


CHROMIUM 
MOLYBDENUM 


CHROMIUM 
H1GH 
MOLYBDENUM 


TUNGSTEN 
CHROMIUM 
VANADIUM 


CHROMIUM 
SILICON 
TUNGSTEN 


TUNGSTEN 
CHROMIUM 


18 
CHROMIUM 
8 NICKEL 





Carbon, per cent 


0.12 max. 


0.35 to 0.45 


0.35 to 0.45 


0.40 to 0.50 


0.40 to 0.60 


0.30 to 0.40 
0.60 to 0.90 


0.07 max. 


Manganese, per cent. 
He horus, max., per cent 














0.60 to 0.90 
0.04 
0.05 

0.15 to 0.25 


0.80 to 1.10 
0.15 to 0.25 


0.60 to 0.90 0.20 to 0.70 
0.03 


0.04 
0 .04 
0.15 to 0.30 


0.45 to 0.75 
0.40 to 0.65 
0.85 to 1.35 


0.20 to 0.40 | 0.20 to 0.60 
0.04 0.03 
0.63 


0.04 
0.15 to 0.30 | 3.00 to 3.50 


1.70 to 2.30 
0.20 to 0.30 




















*As these steels are not necessarily all suitable for the full range of temperature up to 1100 F, care should be exercised in making 


»*Either molybdenum or tungsten shall be used as specified. 


used satisfactorily for high temperature service. Table 1, 
reconstructed from the specification, gives the chemical 
properties of these materials and Table 2 their respec- 
tive physical properties at room temperature. Most of 
the data on these alloys are published in an appendix to 
the specification for information only until the data can 
be verified as authentic to the satisfaction of all con- 
cerned, Considerable difficulty was experienced in ob- 
taining reliable information on the physical properties 
of these alloys and the table shown here represents sev- 
eral years’ effort. It should be noted that these alloys 
are not all considered suitable for use at 1100 F, choice 
depending on design and on the stresses and service for 
which the material is to be used. The specification also 
definitely states that other materials may be purchased 
for high temperature service in accordance with the 


Table 2—Physical Properties for Steels Referred to in Table 1 

and Suggested Heat Treatments 

(From A.S.T.M. specification A193-36T, A.S.7.M. Book of 
Tentative Standards, p. 108) 


Note 1.—The data below are for bolts of diameters 2 in. and under. 
For larger diameters, a suitable reduction in peycice roperties should be 
made a matter of agreement between the purchaser an e manufacturer. 


Nore 2.—These physical properties in Table 2 and the compositions listed 
in Table 1 are tentative and as such are subject to revision and additions 
from time to time. 





Heat TREATMENT, 
Decree FAHR 


REDUCTION 
or AREA, 
Per CENT 


ELONGATION 
IN 2 1N., 
Per CENT 


YIELD 
PornT, 
LB PER 
Sq In. 


TENSILE 
STRENGTH, 
LB PER 


Se In. 
170,000 
130,000 





QuENCH Draw 


_ 1525 
oil quench 





1000 
1100 
1200 


1000 
1100 
1200 


1000 
1100 
1200 


1000 
1100 
1200 


12 
15 
16 


12 


45 
50 


50 1600 
52 water 
55 quench 

_. 1750 
oil quench 


55 
60 
65 
45 
50 


55 


105,000 


160,000 
130,000 
120,000 


1550 
Loi! quench 





for Grade B7a to be added later 


50 Annealed 2000 F 
water quench 


1000 
1100 
1200 


1000 
1100 
1200 


1000 
1100 
1200 


Physical Properties 


_ 1750 
oil quench 


35 
35 
40 


190,000 
180,000 
165,000 


150,000 
135,000 


210,000 
,000 
185,000 


_ 1900 
oil quench 


145,000 
115,000 
105,000 


oil quench 























the selection. 


specification requirements on agreement between pur- 
chaser and vendor. 


Identification Symbols 


The identification symbols for the alloys listed in 
Tables 1 and 2 were assigned in correlation with alloys 
included in similar specifications for forgings, pipe, 
and castings also developed by subcommittee XXII. It 
was the desire to designate by the same arabic number 
the same or similar alloy in all four specifications for 
high temperature materials, varying only the letter prefix 
to indicate which of the four alloys was intended. For 
instance, the 4 to 6 per cent chromium alloy is desig- 
nated B5 for the bolting specification, F5 for forgings, 
P5 for pipe, and C5 for castings. Any alloy whose 
number is 10 or below has a corresponding alloy in at 
least one other of the four specifications ; sometimes, as 
indicated above, the alloy appears in all four specifica- 
tions. No alloys Bl, B2, B3, etc., appear in the bolt- 
ing specifications because alloys 1, 2, and 3 are not con- 
sidered suitable for bolting material. To include an alloy 
of another composition as Bl, for instance, would de- 
stroy the significance of the numbering system. 

Pending the incorporation of the individual physical 
properties as given in Table 2 in the text of the speci- 
fication, two general classes of physical requirements have 
been set up to cover all the alloys contained in Tables 1 
and 2; class D includes the ferritic alloys, class E, the 
austenitic. Physical property requirements for these two 
classes are as follows: 





Crass D | Crass E 


80,000 
3 5,000 


D1AMETER, IN. TENSILE PROPERTIES 





Tensile strength, min., lb per sq in. . 
Yield point, min., lb per sq in 

Elongation in 2 in., min., per cent.... 

Reduction of area, min., per cent. 


2 and under 


Tensile strength, min., lb per sq in. . 
Yield point, min., lb per sq in 
Elongation in 2 in., min., per cent.... 
Reduction of area, min., per cent... . 


Over 2! to 4, incl. . 


Tensile strength, min., Ib per sq in. . 
Yield point, min., lb per sq in 
Elongation in 2 in., min., per cent.... 
Reduction of area, min., per cent... . 


Over 4 to 7, incl.... 














When the values shown in Table 2 have been verified, 
it is the intent to replace in the text the general class D 
and E requirements with the individual requirements 
of Table 2. 
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Performance at Service Temperatur 


Satisfactory performance of the joint at the service 
temperature is largely dependent on the creep strength 
of the material at the elevated temperature. Experience 
has demonstrated that a much lower gasket compression 
is required to maintain a tight joint than is necessary 
to secure an initially tight seal. The important consid- 
eration in this phase of the design is, therefore, the long 
time load carrying ability of the material. Satisfactory 
design stresses selected on this basis are relatively low, 
being of the order of 9000 Ib per sq in. at 850 F for 
alloy steel bolting material 
(A.S.M.E. rules for bolted 
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Threads 


The specification requires that all threads be formed 
after heat treatment. In the case of some materials, such 
as that designated by B11, for instance, difficulty in 
threading may be experienced due to the extraordinary 
hardness of the material. In this case, it may be neces- 
sary to thread before heat treatment. As a result of 
warpage or scale formation, however, threading before 
heat treatment should provide a sufficient allowance for 
thread grinding after heat treatment, particularly where 
close thread fits are desired, such as required to obtain 

a class 3 fit of A.S.A. stand- 
ard BI. 1-1935 on American 








flange connections). 


Of particular interest to those concerned with 
piping for high pressures and temperatures are 
two new specifications on alloy steel bolting ma- 
terials and carbon and alloy steel nuts which 
have been developed by the American Society 
for Testing Materials. . 
oughly informed on the work of the subcommit- 
tee responsible for the preparation of these 
specifications, and describes here the require- 
ments they set up and their use, as well as 
presenting fundamental data on the selection 
and performance of nut and bolting materials 


Creep Strength 


Setting allowable stresses 
with reference to the creep 
strength of the material at 
elevated temperatures might 
be termed an art rather 
than a science, due to the 
existence of little under- 
stood factors which seem 
to make the material behave 
inconsistently at high tem- 
peratures. The present 


. » The author is thor- 


— standard screw threads. 

In the case of both class 
2 and class 3 fits, no play 
whatever exists when the 
pitch diameters of the mat- 
ing parts are at their com- 
mon value; this is shown 
in Fig. 1. With a mini- 
mum bolt and maximum 
hole, however, applying all 
the pitch diameter tolerance 
to both parts, a fit with con- 
siderable play is obtained. 
This is about 70 per cent 
of that obtained with a class 





state of creep information is 


2 fit, however. For power 





conflicting and data are dif- 

ficult to interpret, even 

when results are considered only from reliable labora- 
tories whose testing technique is known to conform to 
A.S.T.M. requirements, and when creep specimens are 
used whose history (type of steel, heat treatment, 
method of manufacture, grain size, and other pertinent 
data) is known. Two different heats of steel having 
practically the same composition and heat treated in 
the same way can exhibit very different creep behavior 
at elevated temperatures. 

Subcommittee XXII of A.S.T.M. committee Al has 
published creep data on the steels covered by the four 
specifications for high temperature piping materials de- 
veloped by that committee. These data are contained 
in an A.S.T.M. pamphlet entitled “Data on Nominal 
Creep Strength of Steels at Elevated Temperatures.” 
Although information was secured from eleven reputable 
laboratories, the data are so conflicting and difficult to 
interpret that the subgroup compiling the information 
felt unable to assign allowable design stresses to the ma- 
terials covered. At the moment, it remains largely in 
the hands of the individual designer to review and ana- 
lyze the information and then use his best judgment in 
the selection of an allowable stress based on creep data 
available. 

It should be noted that the high strength bolting mate- 
rials contained in Tables 1 and 2 are intended for use 
at high temperatures where flanges and fittings will be 
made of an alloy steel capable of withstanding the higher 
stresses imposed by the stronger bolts. Use of the higher 
strength materials with carbon steel flanges and fittings 
would be establishing the strength of bolts far beyond 
the strength of the flange and serious difficulties due to 
dished flanges would be almost inevitable. 


plant work, it is considered 
desirable to adhere to the 
class 3 fit for both nut and bolt. 

Other requirements of the bolting specification are 
substantially the same as in specification A96, which 
was issued as a tentative specification in 1925 and has 
served well in the interim. 


NUT MATERIAL 


Nut material for use with alloy steel bolting material 
is covered in detail in the first A.S.T.M. specification 
developed specifically for nuts, A194-36T on carbon and 
alloy steel nuts for bolts for high pressure and high tem- 
perature service to 1100 F. Five classes of nut mate- 
rial are covered in the new specification for services 
varying in degree of severity ranging from class 0 for 
service under the least exacting conditions to class 3, an 
alloy nut, for service under the most severe conditions, 
with classes 1, 2, and 2H for service conditions between 
these two extremes. Chemical properties for the several 
grades of nuts are given in Table 3, taken from A.S.T.M. 
specification A194-36T. 

As stated in the note given with Table 3, inclusion of 
the 4 to 6 chrome nut is not intended to preclude use of 


Table 3—Chemical Requirements for Carbon Steel Nut Material 





























' 
CLASSES 

Crass 0 | Crass 1 | 2anpD2H| Crass 34 
Carbon, per cent...............| 0.25 max.| 0.25 min. | 0.40 min, | 0.20 min. 
Ce. OD ss ic as cnt acgiseet sevenivees Sey. SP CN) 4.0 to 6.0 
i, OFF ORES . we pce ckhenecvessdhuuce ceeankeswtace’s 0.45 to 0.65 
Tungsten, per cent» ........... re ee ee: 0.75 to 1.25 
Phosphorus, max., per cent...... 0.10 0.05 0.05 0.05 
Sulphur, max., per cent......... 0.15 0.05 0.05 0.05 





“Other types of alloy steel, with their appropriate heat treatments, ap- 
proved by the = gl may be submitted under these specifications. 
>Either molybdenum or tungsten may be used, if desired, 
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other alloy nuts. While this alloy has been used suc- 
cessfully for nuts in some high temperature applications, 
other alloy nuts made in accordance with the composition 
of bolting alloy B11, for instance, have been used with 
satisfaction. If alloy nuts are used with bolts having 
the same chemical composition, it has been found advis- 
able to make the nuts differ in hardness from the bolts 
to prevent sticking, which renders disassembly of a joint 
very difficult without destroying the bolts. 

Nuts of all five classes may be made by the hot forged 
process, cold punched process, or machined from bar 
stock. Carbon steel bar stock nuts have not been found 
satisfactory in piping for higher pressures and tempera- 
tures due to their tendency to split when being pulled 
up to the extent required to maintain tight joints for 
severe service conditions. The A.P./.-A.S.M.E. code 
for unfired pressure vessels prohibits the use of carbon 
steel nuts of nominal size less than 1% in. machined 
from bar stock when the axis of the nut is parallel to 
the direction of rolling of the bar. Bars or nuts of car- 
bon steel which have been properly heat treated would 
be acceptable, as the heat treatment tends to eliminate 
the effect of grain orientation produced by rolling. 


Checking Physical Properties 


Physical properties of the nuts may be checked by 
means of Brinell hardness tests, a drift test, and a strip- 
ping test. Samples of nuts are required to show the 
Brinell hardness given in Table 4, (1) in the finished 
condition, (2) after the sample has been subjected for 
24 hr to a temperature of 850 F for class 1, 1000 F for 
classes 2 and 2H, and 1100 F for class 3, and then cooled 
slowly. The treatment temperatures are indicative of 
the temperature limitations for each class of nut, although 
such limits have not been prescribed in the specification. 

The drift test is specified as follows: “A conical man- 
drel, part of which has a diameter equal to the nominal 
nut size, shall be forced through the tapped hole to the 
nominal nut size, cold, without cracking the body of the 
nut. The test may be continued until the nut is broken 
for examination of the structure.” The purpose of the 
test is to indicate the ability of the nut to withstand split- 
ting. A mandrel for carrying out this test could be made 
as sketched in Fig. 2, with dimensions to suit the nuts 
to be tested. The parallel portion after the first rounded 
section tests the nut against splitting as prescribed in 
the specification. The mandrel may then be driven fur- 
ther through the nut to split it if desired to examine the 
metal structure. 

The stripping test provides that nuts of classes 1, 2, 
2H, and 3 shall be capable of meeting the following: “A 
nut shall be assembled on a piece of bolting material held 
in a tension testing machine so that a load is applied to 
the nut. The threads in the nut shall not strip when 
subjected to a stress equal to 150,000 Ib per sq in. figured 


Brinell Hardness of Nuts 


Table 4 


MINIMUM BRINELL HARDNESS 


SAMPLE NUT SAMPLE NuT 
AS FINISHED | AFTER TREATMENT 
120 
150 150 
160 160 
250 180 
250 200 
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at the mean diameter of the bolt.” By “mean diameter” 
is meant the average of the pitch diameter and root 
diameter of the bolt on which the nut is assembled. This 
diameter, illustrated in Fig. 1, was chosen rather than 
the root diameter because tests have demonstrated that 


Fig. 1—Pitch diameter for 1 

in. bolt and nut, class 3 fit 
Note—Four classes of screw-thread fit are provided in 
American Standard B1.1-1935; Class 1 is the loosest 
and Class 4 the closest. These four fits are produced 
by application of specific tolerances or tolerances to- 
gether with allowances to the basic pitch diameter of 
the thread which is the same for both internal and 
exte’nal threads of the same size and pitch. Both 
Class 2 and Class 3 fits represent a high quality of 
commercial screw-thread product 


Fig. 2—Mandrel for drift test of nuts 


ultimate strength figured from the area based on this 
dimension corresponded most nearly to the strength of 
the same material when tested with the usual 0.505 
A.S.T.M., tensile specimen. 


Dimensions 


In accordance with customary practice in piping work, 
the specification requires that nuts for use with Ameri- 
can standards for pipe flanges and flanged fittings where 
the bolt hole is drilled % in. larger than ‘the bolt diam- 
eter used, shall have dimensions in accordance with the 
heavy series of the American standard for wrench head 
bolts and nuts and wrench openings, A.S.A. B18.2. 
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Table 5—Identification Marks for Nuts 
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Hot Forcep or | MADE FROM 
CLAss Cotp PuNcHED | Bar Stock 
0.. No marking 0 
eres, gS 1 1B 
_—, 2 | 2B 
on 2Ha 2HBa 
= 3 3B 





*The letter ‘‘H” indicates heat treated nuts. 


Past experience has demonstrated conclusively that nuts 
made to American standard regular dimensions do not 
possess adequate bearing area when the bolt is shifted 
to the edge of the bolt hole, as is often the case, and 
the thickness is not sufficient to provide a satisfactory 
wrench grip. In order to obtain a tight joint, it is neces- 
sary on the larger sizes to sledge up the nuts by means 
of a maul. This requires the increased thickness of the 
heavy nuts to provide a secure wrench grip and to in- 
sure sufficient threads to develop the strength of the 
bolt. The photograph reproduced on the title page il- 
lustrates. the pronounced difference in dimensions be- 
tween the American standard regular and American 
standard heavy nuts. 

Threads in accordance with American standard coarse 
thread series are required, except that nuts of sizes 1% 
in. and larger for use with American standard steel 
flanged fittings and companion flanges, 4.S.A. Bl6e, are 
to be provided with threads in accordance with the Amer- 
ican standard 8 pitch thread series, A.S.A. Bl.1. The 
greater number of threads per inch involved in use of 
the 8 pitch thread series has been found necessary to 
provide sufficient mechanical advantage to pull up a joint 
tight. Even when using these threads, it is necessary 
to sledge up the joint to make it pressure tight in service. 


Hotel Air Conditioning Visualized 





Identifying Marks 


Another important innovation in the specification re- 
quires that all nuts shall contain an identifying mark 
to indicate the manufacturer, and that the grade and 
process of manufacture be indicated by the stamped 
marks as shown in Table 5. 

With the exception of class 0 hot forged or cold 
punched nuts, which the manufacturers considered im- 
practical to mark, the class of nut, method of manufac- 
ture, and manufacturer may be readily ascertainable 
from identification marks on every nut. 


Specifications of Material Assistance 


These two specifications have been developed after 
several years’ intensive effort by the subcommittee. 
While many revisions will no doubt be required, the 
present specifications will be of material assistance in 
the purchase of these commodities for high pressure and 
high temperature piping which is being fabricated for 
service in the near future as well as for replacements for 
present piping now operating at elevated temperatures 
and pressures. 
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Each window represents 4000 
rooms, the 267 windows of 
the diagram representing 
about 1,000,000 rooms in 
U. S. hotels containing over 
100 guest rooms, which may 
be expected to represent the 
total potential market for 
guest room air conditioning 
in the United States, accord- 
ing to “Air Conditioning 
Trends,” from which this 
illustration is reproduced. 
The black window in the 
circle represents the 4000 
(approximate) guest rooms 
that are now conditioned 


The blacked-in portion of 
the lower part of the dia- 
gram, given over to restau- 
rants, bars, coffee shops, etc., 
represents all such condi- 
tioned spaces in hotels of 50 
rooms or more, while this 
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entire part of the diagram— 
of which the blacked-in part 
is about 10 per cent—repre- 
sents the number of such 
spaces in hotels of this size 
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New Charts Simplify Splitter Design 


HILE it is generally well known that long ra- 
W dius elbows are of the “low loss” type, it is not 
so well appreciated that elbows of shorter ra- 
dius can often be made equal to them or better in per- 
formance with the aid of one or two simple splitters. 
Although the use of the term “radius ratio” has been 
generally adopted for designating the degree or abrupt- 
ness of bend in 90 deg elbows, the author and J. R. 
Parker have sought to introduce a new term to simplify 
elbow calculations.‘ Formerly, if the center line radius 
(average of the inside and outside radii) was divided 
by the width of the duct in 
the plane of the bend the ra- 
dius ratio would be obtained. 
Our curves have been plotted 
upon “curve ratio,” a term 
used to mean the inside ra- 
dius divided by the outside 
radius. Since both radii are 
known, the curve ratio value 
is easily obtained. 
In the original paper’, a 
method of finding the elbow 





By R. D. Madison* 


Purpose of this article is to summarize the data 
originally given in “Pressure Losses in Rectangu- 
lar Elbows,” by R. D. Madison and J. R. Parker, 
published in Heatinc, Pipinc aNp Arr Conpt- 
TIONING, July-August-September, 1936, and to 
offer further observations on the use of the 
data in the design of duct systems. . 
chart that simplifies the location of splitters in 
elbows to reduce pressure loss is presented 


one marked “No. 1 of 2,” read 4% in., the radius of the 
smaller splitter, and where it crosses the line marked 
“No. 2 of 2,” read 9% in., the radius of the larger split- 
ter. If three splitters were to be used the corresponding 
radii can be read directly from the intersection with the 
three scales marked “No. 1 of 3,” “No. 2 of 3” and “No. 
3 of 3.” The radius of the center splitter is exactly the 
same as if only one were used. 

While it is generally well known that 1% center line 
radius elbows (elbows having a center line radius 1% 
times the width of the duct) are of low loss type, it is 
frequently found that due to 
cost of fabrication or expedi- 
ency on the job inferior el- 
bow construction is used. The 
first important thing to keep 
in mind is that if one has to 
cut corners it should be on 
the shorter runs. The long- 
est ducts should be favored 
by lowering the frictional re- 
sistance in them so that the 
equivalent of a shorter sys- 





.. A new 





loss with various numbers of 
splitters was given. To sim- 
plify this solution and at the same time give a visible in- 
dication of the number of splitters desirable, Fig. 1 has 
been prepared. While the curves are strictly for elbows 


of square cross section, they may be used for other cross 


sections approximating these dimensions. 

Assume we have an elbow with an inside radius of 2 
in. and an outside radius of 20 in., the curve ratio is 
2 divided by 20, or 0.1. Referring to Fig. 1 for a curve 
ratio of 0.1, an elbow with no splitters will have a loss 
of 60 per cent of the velocity pressure in it. If this same 
elbow were to have one splitter, the loss would be 22 
per cent as indicated by the lower curve. Whether two 
or three splitters should be used in this elbow depends 
partly upon how important it is to reduce the loss to a 
minimum. Seldom would it be necessary to use more 
than three and if the curve ratio of the original elbow 
is large, less might even be better than more, as indi- 
cated by the crossing of the curves. 

In the original article a chart? was given for the sug- 
gested ideal location for splitters in elbows. Further 
study of the law upon Which this chart is based suggests 
a simpler and more direct method. Such a revised chart 
is shown in Fig. 2. The scale at the left represents the 
actual inside radius of an elbow while that on the right 
represents the outside radius. By laying a straight edge 
across these two points the intersections with the vertical 
scales between them locate the radii to be used for one, 
two or three splitters depending upon the number used. 
All scales are graduated alike. 

Thus, as indicated in the example, if an elbow has an 
inside radius of 2 in. and an outside radius of 20 in. and 
there are to be two splitters, connect these two points 
with a straight line. Where this line crosses the vertical 


*Research Engineer, Buffalo Forge Co., Buffalo, N. Y. 

1See “Pressure Losses in Rectangular Elbows,” Heatinc, Pipinc anp 
Air ConpitioninG, July-August September, 1936. 

“Reproduced from “Fan Engineering,” 8rd edition, 1933, published by 
Buffalo Forge Co. 


152 


tem may be obtained. This 
may be done by proportion- 
ing the size of duct to lower the velocity in it the farther 
it carries the air. All elbows in these longer runs should 
be of the low loss type. If the center line radius cannot 
be made as large as 1% times the duct width, splitters 
may be used as previously explained. 

Even a small inside radius instead of a sharp corner 
will materially cut down elbow loss as shown by the 
curves in the original paper. 

The pressure loss of an elbow is not greatly affected 
by size. If, therefore, one is accustomed to figure an 
elbow as an equivalent length of straight duct that 
method is permissible as long as the radius ratio of the 
elbow is known. The usual low loss elbow of 1% center 
line radius has a loss equivalent to a length of 8 to 10 
diameters of duct. 

Although no tests were made with velocities below 
1800 fpm, it is reasonable to believe (from tests at higher 
velocity) that the loss (in velocity heads) at 900 to 1000 
fpm will be about 10 per cent higher than those recorded 
in this paper. That is, if an elbow from the chart shows 
a loss of 20 per cent velocity head, based on 1800 fpm, 
it will have approximately 22 per cent velocity head at 
900 fpm. 

One interesting observation resulting from the tests is 
that for ducts of square cross-section the amount of 
material forming the flat sides of the elbow exactly equals 
that of the curved sides. This leads to the following 
equation for the total surface of any rectangular elbow 

A=*R (a+b) 
here A =total square feet of material 
R=center line radius of the elbow (average of inside 
and outside radii), ft 
a and b = sides of the duct, ft 
™ = 3.1416 = approx. 22/7. 


w 


To this value of A must be added a percentage for 
seams and flanges depending upon the type of construc- 
tion. 
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How Pipe Is Made 


either welded or seamless. Welded pipe is 
known by terms indicating the method of welding 
employed—butt weld, lap weld, hammer weld, electric 


PEAKING in broad terms, pipe in present day use 
- is 


weld, etc. 

Butt weld pipe has the edges of the strip of metal from 
which the pipe is formed simply butted together and 
their junction welded. The process is to heat flat strips 
of metal, of a length suitable for the finished length of 
the pipe, to welding temperature, and then to draw the 
strip through a funnel shaped opening in a die called 

Abstracted by permission from the “National Tube Company Number” 
of U. S. Steel News, published by United States Steel Corporation and 


Subsidiaries. Drawing reproduced by courtesy of the National Tube 
Company, in whose engineering department it was prepared. 
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the welding bell. In the funnel shaped passage, the flat 
strip is bent into tubular form with the edges butting 
together. The round opening in the welding bell is of 
a size to cause pressure on the butted edges and thus 
effect the welding of the edges. 

Lap weld pipe is rolled to tubular form before heat- 
ing to welding temperature. The edges of the plate are 
beveled and overlap when the plate is formed to a tube. 
The welding heat is applied to the overlapped edges, 
and the pipe is then entered in a circular groove formed 
by two rolls. A cylindrical welding ball is held in posi- 
tion in the groove, and the tube, passing through the 
rolls and over the ball, has pressure applied to the over- 

[Concluded on page 169] 











Hospital Air Conditioning System 


Maintains Low Relative Humidities 


By A. J. Lawless* 


HE Corey Hill hos- 

pital, Brookline, 

Mass., is completely 
air conditioned ; all 50 bed- 
rooms, operating rooms, so- 
lariums and corridors are 
cooled, dehumidified and 
ventilated in summer and 
heated, humidified and ven- 
tilated in winter. This has 
been done not only for the 
comfort of the patients but 
also for medical observation 
of the effect of air condi- 
tioning on certain diseases, 
such as asthma, hay fever, 
arthritis and other rheu- 
matic ailments. 

It has been established 
that the condition of pa- 
tients suffering from arth- 
ritis or other rheumatic fevers has been improved by 
living in climates where low summer relative humidities 
prevail. The main function of this air conditioning sys- 
tem, therefore, is to produce a continuous relative hu- 
midity condition as is obtained only intermittently in the 
proper localities. 

w 


culating units of the 


The Design Requirements 


The installation had to be approached from a slightly 
different angle than is the usual all year comfort job be- 
cause of the following requirements : 


General recirculation was not to be allowed. Even though 
some hospital authorities are of the opinion that recirculation 
to the amount of 50 per cent is not objectionable in hospitals 


"Sales Engineer, The Cooling & Air Conditioning Corp., Div. of B. F. 
“turtevant Co., Boston, Mass. 

‘For further information on the reasons for air conditioning this hos- 
pital, see the report of the meeting of the Air Conditioning Bureau of 
ae HeatinG, Piptnc anp Air ConpiItiONnNING, January, 1937, pp. 
-4 and 47. 








An air conditioned private room above, and air for 
conditioned operating room below. 
injector 


where contagious diseases are 
not handled, it was felt that the 
psychological effect of recircu- 
lated air on patients should be 
considered. 

A much lower relative hu- 
summer opera- 


midity during 


tion was required than is 


usually necessary for comfort 
conditions. Relative humidities 
between 30 and 35 per cent 


were to be maintained. 


Because of the no recir- 
culation requirement, an all 
outside air system had to be 
used and an exact balance 
had to be obtained between 
the amount of air required 
ventilation, the main- 
tenance of a pressure for 
the prevention of infiltration 
of air or vapor, and the air 
required to remove the sensible heat load due to people, 
lights, a maximum of 12 deg transmission, and sun ef- 
fect. Before starting calculations it could be assumed, 
as is so in most air conditioning installations, that the 
air required for the removal of sensible heat at a proper 
temperature rise would exceed the ventilation air re- 
quirements. 

Because of this, the first step was to do everything 
possible (within economic reason) to increase the in- 
sulating value of exposed surfaces and to make the 
All windows and doors were double 


Local recir- 
type are used 


building air-tight. 
sashed and either weatherstripped or closed tight and 
caulked where possible. This was a large item because 
a veranda around three sides allows for a door opening 
from practically every room. All inside doors such as 
openings to the attic, basement, and elevator shaft were 
also weatherstripped. 
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In making the first calculations it was determined that 
a 20 minute air change within the net conditioned area 
was the absolute minimum. This is slightly above nor- 
mal but, in addition to maintaining pressure, sufficient 
air had to be provided to offset positive exhaust systems 
from the diet kitchens, operating rooms, and baths. The 
kitchens and baths are not directly supplied with con- 
ditioned air. Even after all these precautions were taken 
into account, it was still considered advisable to deliver 
the air to the condi- 
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The unit consists of a primary air outlet approximately 
30 in. long by % in. wide through which air from the 
central system is supplied to the unit at sufficiently high 
velocity so as to have the capacity to inject 130 cfm of 


recirculated air for every 100 cfm of primary air. With 
this method of local recirculation it is possible to pro- 
vide air through the supply grille at only a 13 deg dif- 
ferential under maximum cooling conditions. The unit 
also contains a fin type heater in the recirculating air 

duct under the control 





tioned area at a dew- 
point temperature ap- 
proximately 10 deg 
below the maintained 
dewpoint so as_ to 
take into account the 
internal moisture 
gains and those due to 
evaporation from out- 
side exposed surfaces. 

It may appear that 
considerably more 
stress was given to 
this point than neces- 
sary, but this is be- 
cause infiltration in 
the usual air condi- 
tioning system is con- 
sidered more from the 





Because lower-than-usual relative humidities were 
necessary and no general recirculation could be per- 
mitted, the design requirements for the complete air 
conditioning of the Corey Hill hospital presented 
problems different from the usual comfort condition- to 
ing installation. . .. They were met by a system com- 
bining dehumidification by absorption, with lithium 
chloride as the absorbent, and mechanical refrigera- 
tion for sensible cooling. .. This unusually clear ex- 
planation of the problem and its solution describes 
the design of the air conditioning system and—more 
important—tells why this particular method was 
adopted. . .. It proves again that an air conditioning 
installation is an engineering problem, that each job 
must be designed for its particular requirements 


of a_ self contained 
steam valve for main- 
taining proper tem- 
peratures during win- 
ter operation. 
The next step was 
determine if the 
distribution system 
could be economica.ly 
installed in the build- 
ing and to decide on 
the type of equipment 
which would furnish 
air to the units at the 
required temperatures. 
It is sometimes neces- 
sary for the designing 
engineer to deviate 
from the system which 








standpoint of in- 
creased sensible heat 
load rather than increased relative humidity during the 
cooling and dehumidifying season. Where a relatively 
low differential between the outside and inside dewpoint 
temperatures is maintained, a little infiltration does not 
seriously affect the inside maintained relative humidity. 
In this case, if as little as a 90 minute air change had 
been allowed as infiltration, a 7 per cent increase in rela- 
tive humidity would have occurred under extreme out- 
side conditions. Thus, it can be seen that infiltration 
was of prime importance and had to be eliminated to 
obtain proper operation. 


The Scheme of Air Distribution 


In obtaining the heat balance between the determined 
air volume and sensible heat gains, it was found that air 
would have to be delivered during the summer under 
extreme conditions at a temperature approximately 30 
deg below the maintained temperature. This temperature 
could not be increased by the usual methods of bypass 
with either outside or recirculated air because, as stated, 
general recirculation was not allowed, and an outside 
air bypass would upset the relative humidity control. 
An arbitrary increase in outside air through the contac- 
tor would have increased both initial and operating 
costs. Local means therefore had to be provided to intro- 
duce this air at this abnormally low temperature with- 
out producing drafts and other defects usually caused 
by extreme differences between maintained and deliv- 
ered air temperatures. In order to do this, it was decided 
to use local recirculating units of the air injector type; 
these units had previously been designed and used suc- 
cessfully for the purpose of reducing the general air 
supply and recirculation to a minimum in several large 
government office buildings in Washington. 


he considers ideal, in 
order to meet local 
requirements, particularly so in installing a system in an 
existing building. In this particular case, however, it 
was found that the ideal system could be installed. 

The building is three stories high and of a T shape 
with the flange of the T much longer than the stem. It 
was built at two different intervals, the original section 
comprising one-half the flange and the stem, with a 
later addition of the other half of the flange. The newer 
section, consisting only of bedrooms with private baths, 
had been heated by direct radiation with positive exhaust 
from the baths. In this section the new system was in- 
stalled by replacing the direct radiation with the units 
and running new supply ducts up the outside corners 
of the rooms with horizontal take-offs for the units. The 
original section contains the diet kitchens, public baths, 
operating rooms, solariums and bedrooms, mostly with- 
out private baths. This section had been heated by old 
type gravity stack heaters located in the sub-basement 
with individual ducts along the inside walls to each room, 
each room also having a gravity exhaust duct to the roof. 
In addition to providing the units and new supply ducts, 
a complete new heating system was installed and spaces 
not directly supplied with conditioned air were furnished 
with direct radiation. In both cases the exhaust systems 
were properly dampered and left intact. 


The Central Conditioning Plant 


The central conditioning plant had to be capable of 
delivering air to the recirculating units (under maxi- 
mum cooling and dehumidifying) at 40 deg dewpoint 
and 50 deg dry bulb. Under less than full load, this air 
must be delivered at the same dewpoint with the dry 
bulb varying above 50 deg as determined by the sensible 
heat load. 
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After studying several methods which would meet the 
requirements, it was determined that a combination ab- 
sorption and mechanical refrigerating system would be 
the most economical. The moisture is first removed by 
passing the air through the absorbing medium and then 
the sensible temperature is decreased by refrigeration. 
A complete mechanical refrigerating system showed a 
fairly high operating efficiency under full load conditions, 
but under less than full load sensible heat requirements 
it would have been necessary to reheat the air by steam 
or other means before it was furnished to the units. 

The absorption system uses a solution of lithium 
chloride as the contact medium and operates on the prin- 
ciple of vapor flow caused by differences of vapor pres- 
sure. Air at 40 deg dewpoint has a vapor pressure of 
0.1217 lb per sq in. If this air is brought into proper 





Tor to Bottom 


Air heaters and lithium chloride contactor. . . . Close-up 

of lithium chloride sump tank, concentrator, condenser, 

and supply pump. ... The mechanical refrigeration ma- 

chine for sensible cooling, and part of the lithium chlor- 

ide solution cooler. . . . The water coolers, water pump, 
and chilled water storage tank 





contact with any other fluid having a lower vapor pres- 
sure, there will be a flow of vapor from the air to the 
fluid. If the contact were 100 per cent efficient, this flow 
would continue until equilibrium of vapor pressures was 
reached. 

In all salt solutions, the vapor pressure is a function 
of both concentration and temperature ; an increased con- 
centration at constant temperature or a decreased tem- 
perature at constant concentration effects a decreased 
vapor pressure. Either one or both of these methods for 
reducing the vapor pressure of the solution can be used 
in order to obtain proper dehumidification. In this par- 
ticular installation both methods are used; concentra- 
tion is obtained by boiling and cooling is obtained by 
70 F city water, furnishing the solution to the contactor 
under maximum dehumidification requirements at a 
density of 1.270 and a temperature of 75 deg. 

Because of this relatively high density it is impossible 
to use the usual spray type contactor. The contactor 
is of rectangular shape, 10 ft long, through which the 
air passes at a 300 fpm velocity. Contact is made by 
means of specially prepared vertical cotton strings placed 
on ¥% in. centers, both crosswise and lengthwise, down 
which the solution flows by gravity from a tank type 
header on the top of the contactor. This method pro- 
vides the necessary solution surface and contact period 
for the proper flow of vapor. Eliminators for preventing 
the passage of entrained solution are installed in the air- 
leaving end of the contactor. 


Operation of the Dehumidifier 


During the dehumidifying season the relatively weak 
solution leaving the contactor flows by gravity to a sump 
tank. From the sump tank a local recirculation is pro- 
vided between the sump tank, the combination econo- 
mizer and condenser and a gas-fired boiler type concen- 
trator by which a small portion of the total solution is 
highly concentrated and returned to the sump tank. The 
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vapor from the concentrator passes through the econo- 
mizer where partial condensation is obtained from the 
cool solution supply to the boiler and further condensa- 
tion of this vapor is obtained in the condenser by city 
water under the control of the condensate temperature. 

The gas valve at the concentrator is under the control 
of the second step of a three step controller regulated 
from the general humidistat in the conditioned area. As 
the relative humidity increases, the gas valve opens, in- 
creasing the concentration of the solution and if, in the 
meantime, the humidistat has not been satisfied, the dens- 
ity increases to the predetermined maximum and is main- 
tained at that point by the density controller operating 
the gas valve. The concentrated solution from the sump 
is then pumped through a shell and tube type cooler, the 
city water to which is under the control of a thermostat 
in the air leaving the contactor. 

By this combined method of effecting a reduced vapor 
pressure of the solution, it is possible, under extreme 
absorption load when the outside temperature is 88 deg 
dry bulb and 69 deg dewpoint, to obtain from the con- 
tactor a 40 deg dewpoint with a maximum of 86 deg dry 
bulb. 

Inversely, during the humidifying season, the solution 
vapor pressure is increased by weakening the solution 
and providing the necessary heat. Under this operation, 
the local recirculation through the concentrator is closed 
and steam is supplied to the sump under the automatic 
control of the first step on the step controller ; this pro- 
duces the necessary deconcentration of the solution. 
Steam is used rather than water because of its purity 
and the latent heat obtained from its condensation. The 
additional heat as required is provided by two sections 
of air heaters on the entering side of the contactor, the 
first section under the control of the outside air thermo- 
stat and the second section under the control of the sup- 
ply air thermostat, maintaining a delivered air tempera- 
ture of 72 deg. 


Three Zones for Control 


The building, because of its T shape and orientation, 
with the flange of the T running directly east and west, 
was divided into three zones of summer temperature 
control, having north, south and east, and south and west 
exposures. 

The air, after leaving the contactor, is forced by the 
main supply fan through three sections of fin type 
coolers, where it is cooled by refrigerated water, 
the flow of which to 
each section is regu- 
lated by the zone 
thermostats. This 
water is pumped from 
a central storage tank 
through the air cool- 
ers and then through 
shell and tube type 
water coolers back to 
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the storage tank. 
coolers by direct expansion of “Freon” under the con- 
trol of a thermostat shutting off the “Freon” supply, 
which, in turn, causes decrease in back pressure on the 
compressor, shutting off the compressor. 


Cooling is accomplished in the water 


The refrigeration condenser is in series with and after 
the solution cooler. Under normal conditions of opera- 
tion the condenser will receive more than enough water 
for condensing purposes but inasmuch as this supply is 
controlled from the absorption system, an auxiliary water 
supply is provided to the condenser under the control 
of the compressor high pressure valve. 

The refrigeration system is designed for a maximum 
outside temperature of 92 deg and with 75 deg wet bulb 
as a datum point, an increased load on the absorption 
system because of higher than outside designed dewpoint 
temperature concurrently decreases the load on the re- 
frigeration system. In order to take advantage of this 
excess capacity in the refrigeration, a crossover connec- 
tion is provided between the refrigerated water system 
and the city water supply to the solution cooler. The 
automatic valve in this connection is under the control 
of the third step of the step controller. This additional 
cooling of the solution further reduces its vapor pressure, 
increasing the capacity of the absorption system. 


Advantages of the Method 


Under extreme conditions of operation, 60 per cent of 
the total work is accomplished by the absorption system 
and, under these conditions, there is required 38 cu ft 
per hr of 540 Btu per cu ft gas and 2.5 gpm of city water 
per ton of refrigeration developed. This indicates a sav- 
ing in operating cost of approximately 20 per cent over 
mechanical refrigeration. There is not only this saving 
in operating cost because of mechanical efficiency of the 
equipment but a larger saving is accomplished by the 
thermodynamic efficiency of the absorption system where 
reheating is not required under less than full load condi- 
tions. 

Although not of utmost importance in this particular 
installation, where all outside air is used, lithium chloride, 
in addition to having moisture absorption properties, has 
the property of absorbing from the air soluble gases, 
smoke, odors, bacteria and other objectionable impuri- 
ties to a greater extent than water or other means 
of contact. 

It is the writer’s opinion that, even though the installa- 
tion cost of most such absorption systems is higher 
than that of mechan- 
ical refrigeration, the 


increased cost often 
can be more than 
offset in savings in 
operating cost, par- 
ticularly so when the 
latent heat load is a 


large proportion of 
the total heat load. 


The Corey Hill hospital, with 
a capacity of 50 to 60 beds 





The two 40 hp condensing units and the 80 hp shell and tube water cooler in the basement machinery room of the Harrington 


Here’s Complete Data on 


A Large Hotel Air Conditioning Job 


ARLY in 1936, the Harrington Hotel, in down- 

town Washington, D. C., decided to air condition 

about 200 of its 300 guest and sample rooms. The 
management adopted a policy of not increasing rates for 
air conditioned rooms, and it was consequently of the 
utmost importance to design a system which would be 
low in first cost and economical in operation. To meet 
these requirements, a system using a combination of well 
water and mechanical refrigeration was selected. In con- 
sidering the cost figures on this particular installation, 
it should be kept in mind that they represent “depression 
values” and it is doubtful if a job like this could be done 
at present for less than an increase of 25 per cent. 

The Harrington is a fireproof structure of steel, brick, 
and concrete. One part of the building consists of a 
ground floor, mezzanine, and five bedroom floors, while 
the remainder of the building is higher, having five ad- 
ditional bedroom floors. 
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The original plan called for the air conditioning of 200 
rooms, or in other words, all rooms on the mezzanine 
and first five bedroom floors of the entire building. This 
is an area of 73,600 sq ft. 

Before the completion of the installation, the manage- 
ment decided to air condition all rooms on the sixth, 
seventh, and eighth floors, thus adding 60 rooms, which 
brought the total number of air conditioned rooms up to 
260, 40 of which are large sample rooms. The area was 
thus increased to 92,350 sq ft. ‘ 


Design Conditions and Construction Characteristics 


The design for the summer air conditioning system 
was based on the following conditions with load reduc 
ing equipment described: 

Time of peak load—3:00 p. m. 

Outside conditions—95 F dry bulb and 78 F wet bulb or 48 

per cent relative humidity 
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By John B. Hewett* 








The management of the Hotel Harrington decided 
last year to air condition, did a thorough job. Here 
is the complete story—written by the engineer respon- 
sible for the design—describing not only the details 
of the installation, the equipment used, its control 
and operation, but presenting as well information on 
installed cost, cost of operation and depreciation. 
. . « The system is an indirect central plant type, 
with the field fabricated air conditioner on a pent- 
house roof supplied with chilled water from the water 
cooling equipment in a basement machinery room; 
the water cooling equipment consists of two 40 hp 
condensing units, direct expansion shell and tube 
water cooler and a 150 gpm well supplying cold water 








Inside conditions—80 F dry bulb and 66.7 F wet bulb or 50 
per cent relative humidity 

Occupant load—i'% people per guest room, 3 people per 
sample room 

Lighting load—150 watts in north and east rooms, 400 to 600 
watts in each sample room 


In the original design, the ventilation air was selected 
to provide 2.8 changes per hour for the rooms to be air 
conditioned. The addition of the sixth to eighth floors 
inclusive of the high building reduced the outside air 
changes to approximately 2.2 per hour, ample to satisfy 
requirements, making it unnecessary to provide addi- 
tional ventilation air to the system. 


Outside Shades and Insulation Reduce Heat Gain 


To reduce the heat gain, outside shades were installed 
on the east and west windows; 4 in. of rock wool placed 
over the ceiling of the low building; and the air space 
above ventilated. Because a portion of the exposed roof 
of the low building is shaded from 3:00 p. m. on, the 
installation of the rock wool and ventilation of the attic 
reduced the heat gain only by approximately 31% tons, 
whereas the installation of the outside shades on the 
west side of the building reduced the heat gain 7% tons. 
The insulation and window shades gave a comparatively 
small reduction in required refrigeration capacity on the 
basis of initial capital expenditure, but greater benefit is 
derived from the reduced operating cost because the east 
shades and roof insulation reflect in ‘the consumption 
preceding 3:00 p. m. 

The shades are composed of narrow wood web strips 
woven together by specially treated threads and have not 
been used previously for this purpose in the District of 
Columbia. These shades are slightly more expensive 
than the regular awnings but in addition to serving the 
same purpose, they are more weatherproof, and it is 
expected that they will have a much greater life than the 
ordinary awning. 


System of Indirect Central Type 


The system installed is of the indirect central plant 
type utilizing a field fabricated air conditioner with re- 
mote water cooling equipment. The air conditioner, sit- 





: "Engineering Manager, Hudson Air Conditioning Corp., Washington, 
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uated on the penthouse roof of the five story building, 
consists of a variable vortex fan driven by a 20 hp motor 
through a V belt drive, water cooling coils, spray humid- 
ifier, eliminators and dry steel wool filters for both 
recirculated and ventilation air. 

The water cooling equipment includes a 6 in. impeller 
pump which is driven by a 15 hp motor; one 80 ton, 
14 ft by 30 in. diameter, two circuit, direct expansion, 
shell and tube water cooler ; two 8 cylinder V type com- 
pressors driven through V belt drives by two 40 hp 
motors ; and a well producing 150 gpm of 65.5 F water. 

The well, which has a total depth of 83 ft below the 
basement floor was drilled in a basement room approxi- 
mately 15 x 21 ft with a 10 ft ceiling height located 
15 ft below street level. This room serves as a machin- 
ery room for the water cooling equipment. To obtain 
full advantage of all water bearing strata, a total of 23 
ft slot, welded, copper silicon screen was installed. A 
three-day test on the well gave a continuous maximum 
delivery of 210 gpm of water at 63 F with a water level 
at a depth of 63 ft below the basement floor. With con- 
stant operation of the well, the level of the water has 
been found to be 60 ft and the maximum temperature 
65.5 F. Therefore, it is estimated that the well is stable 
and that it will continue to deliver the 150 gpm of water 
which now is being pumped from it. 


Operation of the System 


During mild weather, for example in the spring and 
fall when neither heating nor cooling is required for the 
hotel, dampers automatically controlled by compensated 
thermostats and humidistats permit the fan to handle 
full capacity of outside air when this will provide com- 
fort conditions within the conditioned area. This device, 
which is essentially an economizing control, permits the 
removal of all the equipment except the fan from oper- 
ation during mild weather and results in an appreciable 
reduction in the operating cost of the system. 


Schematic diagram of water cooling equipment 
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Summer Air Conditioning 


Should either the outside temperature and/or humid- 
ity become sufficiently high to result in an effective tem- 
perature above the comfort zone within the building, the 
ventilation air is automatically reduced to 15,000 cfm 
for which the system is designed, and the well pump is 
placed in operation to circulate water through the coils 
in the conditioner. A slightly higher temperature within 
the building will cause one of the 40 hp condensing units 
to be automatically placed in operation to provide 50 per 
cent of the refrigeration capacity available. Should the 
inside effective temperature increase further to exceed 
comfort conditions, the second 40 hp condensing unit is 
automatically placed in operation so that the full re- 
frigeration capacity is available. 

The thermostat and humidistat in the recirculated air 
stream and connected to compensating outdoor ther- 
mostats and humidistats maintain the desired inside con- 
ditions. The outdoor-indoor differential controls pro- 
vide for a reduction of indoor temperature and humidity 
below the inside design conditions when the outdoor dry 
bulb is low and the relative humidity is high, thus giving 
comfort conditions within the building for wide varia- 
tions of outside conditions. Further, a humidistat and 
limiting dry bulb controller set at 78 F are connected 
to a three way modulating valve in the water supply line 
to a tempering coil to bypass a portion of this water 
directly to the condensers of the refrigerating machine, 
thus providing an amount of reheating by reducing sen- 
sible heat reduction of the recirculated air as required 
under design conditions. 


Zoned Control—Originally it was felt that zoning 
would be required for the east and west exposures of the 
hotel to allow for variations in sun effect throughout the 
day. It was found, however, that with the allowance of 
150 watts of lighting for each room on the shaded por- 
tion of the building, this amount substantially offset the 
sun effect and zoning was eliminated from the system. 
Zone control of hotel rooms when the halls are used for 
return air, as was done in this case, is not practicable 
because the thermostat for the individual zone cannot be 
located in the conditioned area nor can control be ob- 
tained by the location of the thermostat in the hall, since 
removing a portion of the rooms from the system 
changes the condition of the return air, thereby necessi- 
tating readjustment of the thermostat. 


Winter Air Conditioning 


For winter air conditioning, the system does not in- 
clude the basic heating load of the hotel which is handled 
by the existing direct radiation system. The only heat re- 
quired is that necessary to temper the outside air sup- 
plied to the building for ventilation purposes and the 
amount of this air is automatically reduced, as the outside 
temperature drops, to a minimum of 5000 cfm at 0 F. 
This air is tempered by the well water and moisture is 
added by the spray type humidifier. 

Due to the method of air distribution in the individual 
rooms, with the air supplied at 65 F, it is felt that no 
drafts will be perceptible, and the excess direct radiation 
installed in the building supplies the additional heat 
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The air treating equipment, supplied with chilled 
water from the basement machinery room, is on the 
penthouse roof of the five story part of the building 


required to raise the temperature to comfort conditions. 
During the night, it is the intent to supply air between 
50 and 60 deg to the rooms, simulating as nearly as pos- 
sible conditions resulting if the windows were open. Not 
only does this provide a more comfortable and cleaner 
condition for the occupants of the rooms, but the ma- 
jority of the heat supplied to the radiation system may 
be cut off during the night hours. Also, it is not neces- 
sary to raise the temperature of the room from the out- 
side temperature to comfort conditions the following 
morning, which should effect an appreciable reduction in 
the heating cost during the winter months. A certain 
amount of experimentation will be conducted with this 
arrangement and it is believed that the guests will be 
more satisfied with the conditioned air supplied in this 
manner than that obtained by opening the windows 
which is accompanied by street noises, soot and dirt. 


Installed Cost of Air Conditioning 


The total cost of the entire air conditioning system, 
including the well, for the 220 guest rooms and 40 sam- 
ple rooms was in the vicinity of $42,000, of which the 
refrigeration equipment was approximately 25 per cent 
of this amount. This gives a cost of approximately $150 
per room, or approximately 40c per sq ft of conditioned 
space. It is estimated that the use of the well water re- 
duced the first cost of the system $15,000, which 
amounts to a resultant saving of approximately 16c per 
sq ft of conditioned space. The refrigeration equipment 
installed was somewhat in excess of that required when 
used with the well; therefore, the cost of the refrigera- 
tion equipment included in the above figure is slightly in 
excess of the amount required for the installation. 


Cost of Operation and Depreciation 


It was originally estimated that the total power con 
sumption of the air conditioning system for the five 
months cooling season of Washington, D. C., would be 
in the vicinity of 190,000 kwhr; and at an average cost 
of eight mills per kwhr based on seven mills per kwhr 
plus the demand charge, this would give a total cost for 
the summer cooling season of $1520. The management 
has found that this estimate was approximately correct, 
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for the power cost for the first four months of the past 
cooling season was in the vicinity of $1250, approxi- 
mately $1.20 per month per room for the first four 
months of the summer cooling season. 

The estimate for winter operation has been based on 
the fan operating 24 hr each day except during four 
months of the season when it will be shut off during 
peak power loads, reducing the operation period to 20 
out of the 24 hr. It has been estimated that the pump 
will operate approximately 2000 hr during the winter air 
conditioning season, and the total consumption of the 
fan and pump will be in the vicinity of 100,000 kwhr. 
Based on an average cost of 9% mills per kwhr, the total 
operating cost for the fan and pump throughout the win- 
ter air conditioning season will be $950. 

This gives a total estimated operating cost for the 
year of $2470 or approximately $10 per room per year. 

The fixed charges of the system, including deprecia- 
tion of equipment, service, repairs, insurance, taxes, etc., 
have been estimated to be $2390 per year or approxi- 
mately $9.20 per room per year. Therefore, the total 
cost of the system, including the fixed charges and oper- 
ating costs, will be $4860 per year. 


Operating Results 


Early during the cooling season, the hotel management 
expressed the desire to lower the inside temperatures 
below design conditions, and as a result the air con- 
ditioned rooms were maintained at 78 F and 50 per cent 
relative humidity throughout the majority of the sea- 
son. Tests conducted on the system on July 9, 1936, 
which included readings taken in several parts of the 
building, when the system was operating under approxi- 
mately design conditions, gave the maximum variation 
within the conditioned rooms of 1 deg plus or minus dry 
bulb and 2 per cent plus or minus relative humidity, 
with the controls set to maintain 78 F dry bulb and 50 
per cent relative humidity. 


Schematic diagram of air conditioner 
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The maximum demand of the air conditioning equip- 
ment during the past cooling season was 81 kw, of which 
it is estimated that 13 kw was fan load, 10 kw pump 


load, and the remainder was compressor load. As is 
evidenced by the demand, the two compressors operate 
at reduced speed, and as stated before, were selected 
over-sized because it was desired to have sufficient ca- 
pacity to air condition at least the five floors and mez- 
zanines of the two buildings should the present delivery 
of the well decrease due to unpredictable causes. If the 
machines were operated at normal speed and the pres- 
ent delivery of the well maintained, with certain modi- 
fications of the system, it is quite practicable for the 
hotel management to condition the remainder of the 
hotel with the present refrigeration equipment. 


Details of the Design 


Summer Air Conditioning System 


The conditioner was designed to handle a total of 
30,000 cfm of air which would provide a temperature 
difference of 16 F between the air supplied to, and the 
temperature maintained within, the conditioned area. To 
utilize economically the well water, two individual cool- 
ing coils were installed in the conditioner, one in the 
ventilation air stream and one in the recirculated air 
stream. A total of 150 gpm of water is delivered from 
the well, 60 gpm of which is delivered directly to the 
tempering coil in the recirculated air stream and 90 gpm 
through the water cooler to the main coil in the ventila- 
tion air stream. 

The total heat load of the system, including the mez- 
zanine and first to fifth floors of the low and high build- 
ings, is approximately 47 tons, of which 5 tons is latent 
heat. Due to the high percentage of sensible heat in this 
load, it is possible to remove the additional 5 tons of 
latent heat from the ventilation air and remove only 
sensible heat from the recirculated air. The 15,000 cfm 
of ventilation air equals a load of 60 tons and this added 
to the internal load of the building gives a total load of 
107 tons. The addition of the sixth to eighth floors with- 
out increasing the ventilation air gives a total increase 
of approximately 13 tons, or a total load of 120 tons for 
the system. This additional load includes the internal 
load calculated on the same basis used in the design of 
the original system but without an increase in the total 
ventilation air supplied. 

The refrigeration load as originally designed was to 
include 49 tons of mechanical refrigeration and the re- 
maining 58 tons was to be removed by the well water. 
On this basis, the water supplied from the well at 65 F 
was to be reduced to 50 F in the water cooler, at which 
temperature it entered the main coils and left at a tem- 
perature of 76 F. The well water supplied to the tem- 
pering coil removed sensible heat only from the return 
air and left this coil at 69 F. On this basis, the water 
from the main and tempering coils was returned through 
a single riser at approximately 74 F to the condensers 
of the two 40 hp refrigerating machines. A portion of 
the water which left the condensers at approximately 
86 F was then to be used to cool the refrigerating ma- 
chine connected to the dining room air conditioning sys- 
tem, which was formerly cooled by city water, and the 
remainder discharged directly to waste. 
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Direct reading psychrometric 
chart, indicating treatment of air 
for summer conditioning which 
is explained in detail in the text 
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Psychrometric Chart and Design of Cooling Coils 


The basis of the design of the air conditioner was 
simplified by the use of the direct reading psychrometric 
chart reproduced here, which indicates the treatment of 
the air for summer air conditioning as it passes through 
the conditioner by means of the points plotted thereon. 
The design of the cooling coils for summer operation 
shown on the chart was based on the original load of 
107 tons. 

As indicated on the chart, ventilation air enters the 
main coil at 95 F dry bulb and 78 F wet bulb (a) and 
the total heat as read from the chart is 41.5 Btu per Ib 
of dry air. Fifty deg water enters the coil which was ar- 
ranged for counterflow cooling, and the air is cooled on 
a straight line to 58 F dry bulb and 57 F wet bulb (b) 
where the total heat is read as 24.5 Btu per lb of dry air. 
Fifty per cent of the total air circulated or 15,000 cfm 
based on 13.5 cu ft per lb of dry air, the approximate 
specific volume of the air handled by the fan, gives a total 
of 66,700 Ib per hr of dry air passing through the main 
coil. The amount of sensible and latent heat removed 
from this air is 17 Btu per lb of dry air, the difference 
in the total heat readings at (a) and (b) or a total of 
1,133,000 Btu per hr. 

Recirculated air enters the tempering coil at 80 F dry 
bulb and 66.7 F wet bulb (c) and the total heat as read 
from the chart is 31.3 Btu per Ib of dry air. 63.5 F 
water enters this coil which was also arranged for coun- 
terflow cooling and the air is cooled on a horizontal line 
with constant water vapor to 70 F dry bulb and 63.2 F 
wet bulb (d) where the total heat as read on the chart 
is 29 Btu per Ib of dry air. Thus the heat removed by 
this coil is 2.3 Btu per lb of dry air or a total of 148,700 
Btu per hr, and the addition of this to the heat removed 
from the main coil gives a total of 1,281,700 Btu, or 
approximately 107 tons, the calculated load for the 180 
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guest rooms and 40 sample rooms under design condi- 
tions. 

The ventilation air is 50 per cent of the total air cir- 
culated. Therefore, the mixture of the air from the two 
coils is half-way between points (b) and (d). The 
internal latent heat load is 3 grains per lb of dry 
air circulated. Therefore, this amount of moisture was 
removed from the ventilation air in addition to the re- 
duction from outside design conditions, at which point 
the air contained 118 grains per lb of dry air, to inside 
conditions at which point the moisture content was 77 
grains per lb of dry air. The moisture content of the 
resultant air mixture is actually 73 grains per lb of dry 
air, or 4 grains below the inside conditions, 1 grain 
lower than that required. 

In the selection of the actual water temperature sup- 
plied to the coils, allowance was made in the refrigera- 
tion capacity to reduce the water below 50 F to provide 
a reduction in moisture content greater than required by 
design conditions. This compensated for infiltration 
which was expected to enter into the recirculated air as 
a result of the use of the halls and stair-well for the re- 
turn of the air from the conditioned areas. 


Air Distribution 


In the design of the air distribution system low veloci- 
ties were maintained through the ducts to avoid the pos- 
sibility of noise and the necessity of sound insulation. 
The air from the fan is delivered at approximately 1500 
fpm through a main riser centrally located in the hotel 
and passing through Room 32 on each of the five floors 
of the old building. From this riser the main distribu 
tion ducts on each floor extend along both sides of the 
hall at the ceiling and are connected by short branches 

[Concluded on page 173] 








How to Solve Heat Transfer Problems 


Part 3—Counterflow 


By William Goodman* 


coolers are the most confusing to solve; their solu- 
tion is considerably simplified by the use of Table 
1. A sketch similar to Fig. 6, with all known tempera- 
tures indicated, is also of help in solving any such 
problem. 
Counterflow problems are handled in exactly the same 
manner as those for parallel flow, except that, for 
counterflow only, 


P csersare' involving counterflow heaters and 


UA Gs 


OD eescsaacmna 


Gs G’s’ 


U = Coefficient of heat transmission, Btu per hr per deg 
temp. diff. per sq ft of surface 

A = Area of heat transfer, sq ft 

G = Weight of warm fluid, !b per hr 

s = Specific heat of warm fluid 

G’ = Weight of cool fluid, Ib per hr 

s’ = Specific heat of cool fluid 

(See Table 1 for M.) 


The only difference between Formulas 3 and 4 is 
Gs 


; the sign is minus for 





in the sign before the ratio 
G's’ 
counterflow and plus for parallel flow. 
Unlike the problems heretofore presented, problems 
in counterflow divide into three types depending upon 
Gs 
which will henceforth, for 





the value of the ratio 
G* s’ 

convenience sake, be designated by the symbol N. Thus, 

in all subsequent discussions : 


ture of the warm fluid tends to approach the initial tem-- 
perature of the colder fluid. 

When JN is equal to one, the curves representing the 
temperature of the two fluids are as indicated by Fig. 7. 
In this one case, the curves become two parallel straight 
lines, and the temperature difference is the same at all 
points on the surface. The initial, final and mean tem- 
perature differences are all equal to each other. 

When JA is greater than one, the curves representing 
the temperature of the two fluids are as indicated by 
Fig. 8. Notice that in this case the curvature of the 
two curves is opposite to those in Fig. 6. More interest- 
ing still, notice that in this case, the final temperature 
of the colder fluid tends to approach the initial tempera- 
ture of the warmer fluid. 

The moral to be drawn from a comparison of Figs. 6 
and 8 is clear. In designing surface to cool air—as an 
example,—if the final temperature of the air is to be 
brought as close to the initial water temperature as 
possible, the value of N should be less than one. On 
the other hand, when air is being heated by warm water 
—if the final air temperature is to brought as close 
as possible to the initial temperature of the warm water 
—the value of N should be greater than one. 

An advantage of using Table 1 is that even in counter- 
flow problems, when only the initial temperatures of the 
warm and cold fluids entering a surface of a given area 
are known, it is quite easy to find the final temperature 
of both. However, before proceeding to problems of 
this type, it will be best again to solve one problem uti- 
lizing Formula 1.’ 


Example 10 (Class 1): Take the conditiuns of Example 7’, 
and find the required area of heat transfer surface if a counter- 








Pd ee ee ee Ee ee [5] flow heater is used. 
G's’ Solution: Referring to Fig. 8, (contrast this with Fig. 5), 
The teee tyees of D,, = 150 — 60 = 90 deg 
D, = 180 — 110 = 70 deg 
counterflow problems Ds. 0 
— Heat transfer problems of practically every class are Di ” on = 0.78 
1. When N is less than one. met in heating, piping and air conditioning work. re ae 
2. When N is equal to one, While research is adding to our knowledge of heat From Table 1, 
3. When N is greater than transmission coefficients, there seems to be—in gen- Du —_ 
one. eral—lack of knowledge of how to use such data in sage 


When JN is less than 
one, the curves repre- 
senting the temperature 
of the two fluids at any 
point in their travel past 
the heat transfer surface 
are as indicated by Fig. 
6. Notice in particular 
that the final tempera- 


*The Trane Co., LaCrosse, 
Wis. Member of Board of Con- 
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Copyright, 1937, by William 
Goodman, 








computing the performance of various types of equip- 
ment. . . . It is to fill the need for this information 
that these articles have been prepared, their object 
being to present simple methods for solving such 
problems, particularly the more troublesome ones 
dealing with counter-flow. . . . In Part 1 (January 
issue) the classes of heat transfer problems were out- 
lined, the solution of problems involving condensing 
or vaporizing fluids was explained, and a table com- 
piled by the author, which simplifies computations, 
was presented. . . . Parallel flow was the subject of 
Part 2 (February). . . . Problems in counterflow, 
the most difficult to solve, are explained this month. 
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De — 0.886 x 90 ——< 79.7 deg 
From Example 7, 


H = 650,000 Btu per hr 
H=A . 4 UX Du 
H 


i ceaencene 
U » Dw 

1See Part 1, Heatine, Pirinc 
anp Arr ConpitTioninG, January, 
1937, pp. 11-14. 

*Example 7: An air supply of 
12,000 cfm is to be heated from 
60 to 110 deg with water at an 
initial temperature of 180 deg. 
The final temperature of the 
water is to be 150 deg. The 
value of U for the heater is 14 
Btu. 
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Illustrating, for counterflow, the temperature changes which occur in both 
fluids as they flow past the heat transfer surface. Symbols with prime 
marks always refer to the cool fluid, and those without to the warm fluid 

Gs 

N=— 

GC’ 3’ 

where G= weight of warm fluid; s= specific heat of warm fluid; G’= 
weight of cool fluid; and s’ = specific heat of cool fluid 


Fig. 6—When N is less than one 
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Fig. 7—When N is equal to one 














N= 1 


——-Final temp te 


7emperature 


---hitial temp. ty 








—+ Area of Heat Transfer Surface 











Fig. 8—When JN is greater than one 
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= = 582 sq ft of surface 
14 X 79.7 

Compare this answer with the 640 sq ft 
of surface required when parallel flow is 
used for the same set of conditions. Any 
surface of a given area will transfer more 
heat if the flow of the two fluids is 
counter rather than parallel, because a 
greater temperature difference can be ob- 
tained between the two fluids at all points 
on the surface. 

A problem that frequently occurs is that 
of finding the quantity of heat which a 
given coil can remove from the air flow- 
ing through it when only the initial tem- 
peratures and the weights of the flowing 
air and water are known. Once the total 
heat transferred from the air to the water 
is known, it is a relatively simple matter 
to compute the final temperature of either 
the air or the water. Under these condi- 
tions, the following formula can be used 
to compute the total heat H (Btu per hr) 
transferred from a warm to a cold fluid in 
counterflow. 

L (t—t,’) 
TTT TTT eee [6] 
L 
1+———_ 
UAF 
(The derivation of this formula is given in the 


appendix. ) 


where all symbols are as heretofore, and 
t; = Initial temperature of the warm fluid. 
t:’= Initial temperature of the cold fluid. 


Dn 
F= 
Di 
L = Either Gs or G's’; whichever one of the 


two is larger. 


The first step in using Formula 6 is to 
find the value of M by means of lormula 
4 for counterflow. Then the correspond- 

Dm 
ing value of —— can be obtained from 
Di 
the second column of Table 1. This will 
be the value of F which is required in or- 
der to solve Formula 6. 

A word of caution is needed in regard 
to L in Formula 6. The symbol L repre- 
sents the numerical value of either Gs or 
G's’ depending upon which of the two is 
the larger. The larger of the two values 
should always be substituted for L. 

Gs 
When = 1, there is no problem in 
G's’ 
regard to the numerical value of L since 
Gs = G's’. Also under these conditions, 
F = 1. With these precautions in mind, 
a few actual examples will best illustrate 
the method of using Table 1 and Formu- 
las 4 and 6 for counterflow problems. 
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Example 11 (Classes 2 and 3): A coil used to cool air has 
an area of 1575 sq ft. The value of U is 12 Btu. An air quantity 
of 9000 cfm, having an initial temperature of 95 deg, is to be 
cooled with water having an initial temperature of 57 deg. Only 
sensible heat is removed from the air. The quantity of water 
available is 50 gpm. Find (a) the total heat lost by the air: (b) 


the final temperature of the air: (c) the final temperature of the 


water. 
Solution: Since the air is the warmer fluid, 
60 
Gs = 9000 *K —— X 0.24 = 9750 
13.3 
G's’ = 50 X 8.33 & 60 K 1 = 25,000 
(a) 








UA Gs 
M= (: — ) 
Gs G's’ 


12 & 1575 9750 
——_—_ (:-—_) = 1,183. 
9750 25,000 


Referring to Col. 4, Table 1, for M = 1.183, find in Col. 2, 


Dau 
— — F = 0.589 
Di 
L = G's’ = 25,000 
L(t; — ty’) 
H = —————_ 
L 
1 -+—— 
UAF 
25,000 (95 — 57) 25,000 38 
H= = 





25,000 3.245 





1+ 
12 X 1575 X 0.589 


= 293,000 Btu per hr total heat lost by the air. 


(b) 293,000 = 9750 (95 — te) 
293,000 
95 — tz: = = 30 deg 
9750 
t2 = 65 deg, final temperature of the air. 
(c) 293,000 = 25,000 (t.’ — 57 
293,000 
t.’ — 57 = ———- = 11.7 deg 
25,000 
t.’ = 68.7 deg, final temperature of the water. 


It is interesting to note, from the preceding example, 
that in counterflow it is possible to cool the air to a final 
temperature lower than the final temperature of the 
water. This would be impossible in parallel flow. 


Example 12 (Classes 2 and 3): An air volume of 5000 cfm 
having an initial temperature of 45 deg flows through an air 
heater having an area of 765 sq ft. The air is heated by water 
having an initial temperature of 105 deg. The quantity of water 
circulated is 35 gpm. The value of U is 10. Find the final tem- 
perature of the air. 

Solution: Since the water is the warm fluid, 

Gs = 35 X 8.33 X 60 X 1= 17,500 
60 
G’s’ = 5000 « 





X 0.24 = 5420 
13.3 


UA Gs 
petite 
Gs G’s’ 


10 X 765 ( 17,500 ) 
etttneimadens i SD atin engines 
17,500 5420 








= 0.437 (1—3.23) 
= 0.437 K —2.23 = —0.975 
(In using Table 1, the negative sign in the preceding value of 





Heating - Piping 
wAir Conditioning 


167 


Table 1—Data for Solving Heat Transfer Problems 


Ds Dm | Ds | | Ds | Dm | Ds 
— | — mM | . - | 
De | De | Dm | | De | De 





M 


| Dm 
Cor. 1| Cor. 2| Cor. 3} Cor. 4 || Cor. 1} Cor. 2 | Con. 3 | Cor. 4 









































] 0.50 0.721 | 0.693 | 0.693 

0.01 | 0.215 | 0.046 | 4.605 || 5 728 701 674 
02 | .251 080 | 3.912 52 734 708 .654 
03 277 109 | 3.507 53 740 .716 635 
04 298 135 | 3.219 D4 .746 724 616 
0.05 | 0.317 | 0.158 | 2.996 || 0.55 | 0.753 | 0.731 | 0.598 
06 334 180 | 2.814 56 759 738 | .580 
07 | .350 200 | 2.660 | 57 765 745 562 
O8 | .364 219 | 2.526 58 771 .752 545 
oo | 378 | 238 2.408 .59 777 .759 528 
0.10 | 0.391 | 0.256 | 2.303 || 0.60 | 0.783 | 0.767 | 0.511 
11 | = .403 273 | 2.207 61 789 773 494 
12 415 289 | 2.120 62 795 780 478 
13 427 | 305 | 2.040 63 801 786 462 
14 438 320 1.966 64 806 .794 447 
0.15 | 0.448 | 0.335 1.898 || 0.65 | 0.813 | 0.800 | 0.431 
16 458 349 1.833 66 818 807 415 
17 469 363 1.772 67 23 814 401 
18 478 377 1.716 68 29 820 386 
19 .488 390 1.660 69 836 826 371 
0.20 | 0.497 | 0.402 1.609 || 0.70 | 0.840 | 0.833 | 0.357 
21 506 415 1.561 71 848 838 342 
22 515 427 1.514 .72 852 845 329 
23 524 439 1.470 73 858 851 315 
24 .533 451 1.427 74 .864 856 301 
0.25 | 0.541 | 0.462 1.386 || 0.75 | 0.870 | 0.862 | 0.287 
26 549 473 1.347 .76 874 870 275 
27 558 484 1.309 77 879 876 262 
28 566 495 1.273 78 886 SS1 248 
.29 574 .506 1.238 7 890 887 236 
0.30 | 0.582 | 0.516 1.204 || 0.80 | 0.896 | 0.893 | 0.223 
31 589 526 1.171 81 902 899 211 
32 597 536 1.139 82 907 | .904 198 
.33 604 546 1.109 || .83 913 910 186 
.34 .612 556 1.079 || .84 | 918 915 174 

| 
0.35 | 0.619 | 0.565 1.050 || 0.85 | 0.923 | 0.921 | 0.163 
.36 .626 | .575 1.022 || .86 | .928 927 151 
.37 634 584 994 || .87 | 934 932 139 
38 641 593 968 | 88 | .939 938 128 
39 648 | 602 | 942 89 944 943 117 
0.40 | 0.655 | 0.611 0.916 || 0.90 | 0.949 | 0.948 | 0.105 
41 662 620 892 91 955 953 094 
42 669 628 868 92 959 959 083 
43 675 637 844 93 | 964 965 073 
44 682 645 321 94 970 969 062 
0.45 | 0.689 | 0.653 | 0.798 || 0.95 | 0.975 | 0.974 | 0.051 
46 695 | .662 777 || 1.96 | .979| .980| O41 
47 702 670 755 || 97 | .986 O84 030 
48 709 67 734 98 | 991 989 020 
49 | .715 | .686 | 713 99 | .995 995 010 
| | | 
Du = large temperature difference, and Ds small temperature 
difference used in determining log mean temperature difference, 
Dm. See text for the various formulas for M 


M can be disregarded entirely and the value of M treated as a 
positive number, as heretofore. The significance of the negative 
sign will be explained later.) 


Referring to Col. 4, Table 1, for M = 0.975, find in Col. 2, 





Dm 
—  — F = 0.641 
Di 
L = Gs = 17,500 
L(t, —t') 
H = —_—_— 
L 
1 4+-———. 
UAF 
17,500 (105 — 45) 1,050,000 
‘ 17,500 4.565 


0 he acmmnininneinaieee 
10 X 765 & 0.641 
= 230,000 Btu per hr total heat lost by the water 
230,000 = 5420 (f:’ — 45) 
230,000 
— = 42.5 deg 
5420 
te’ = 87.5 deg, final temperature of the air. 





A negative sign before the numerical value of M, as 
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The computation of heat transfer problems may be 
divided into three main divisions: (1) Condensing or 
vaporizing. (2) Parallel flow. (3) Counterflow. 

In heat transfer problems which arise in actual work, 
it is usually necessary to find the numerical answer of 
one of the following five quantities: 


Class 1: A 
Class 2: H 


Area of surface required 

Total heat transferred from one fluid 
to the other 

Final temperature of either the warm 
er cool fluid 

Initial temperature of either the warm 
or cool fluid 

Required weight of either the warm 
or cool fluid 


Class 3: t or t,’ 
Class 4: t: or t,’ 
Class 5: G or G’ 











in the preceding example, indicates only that the large 
temperature difference occurs at the right-hand side of 
the heat transfer surface, as in Fig. 8, instead of the left- 
hand side, as in Fig. 6. When M is positive, the large 
temperature difference occurs at the end of the heat 
transfer surface where the warm fluid is entering ; when 
negative, the large difference occurs at the end where 
the warm fluid is leaving. 


Example 13 (Classes 3 and 5): Brine having an initial tem- 
perature of 32 deg is used to cool water in a double pipe cooler. 
The water enters at a temperature of 50 deg and is to be cooled 
to 38 deg. The quantity of water to be cooled is 150 gpm. The 
area of the heat transfer surface is 605 sq ft and the value of 
U is 190. Find the quantity of brine needed and its final tem- 
perature. Assume that the specific heat of the brine is 0.73 and 
its specific gravity is 1.18. 

Solution: Since the water is the warmer fluid, 

Gs = 150 X 8.33 X 60 = 75,000 

Heat lost by the water is, 

H = 75,000 (50— 38) 
= 900,000 Btu per hr 
H=UX AXDa 
900,000 


190 X 605 

Now at the end of the cooler where the water leaves and the 
brine enters, the temperature difference is 38 — 32 or 6 deg. But 
the question is whether the value of 6 deg is the large or small 
temperature difference; in other words, are the temperature 
curves similar to those in Fig. 6 or those in Fig. 8? In order 
to answer this question, it is necessary only to remember that 
the value of Dm must always lie somewhere between the values 
of Dz and D,; in other words, the mean temperature difference 
must always be less than the large difference and greater than 
the small difference. 

From the preceding computations, the mean temperature dif- 
ference is 7.83 deg, while the known temperature difference is 
6 deg. Therefore, 6 deg is the value of the small temperature 
difference, and the temperature curves will be similar to those 


Du = 


of Fig. 6. 
Therefore, 
D, = 6 and Dm = 7.83 
is # 6 
— —= —— — 0.766 
Da =—«7.83 
s 
—— = 0.766, find in the first 


Referring to Col. 3, Table 1, for 


column, 
Ds 6 
= 0.6 —=— 
Di Du 
6 
Di=—= 10 deg 
0.6 
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Referring to Fig. 6, the final temperature of the brine is, 
te’ =h— Du 
= 50—10 = 40 deg 
The required weight of brine is found as follows: 
900,000 = G’ X 0.73 (40— 32) 
900,000 
—— = 154,000 lb per hr 
0.73 X 8 


G’= 


To convert to gpm, 
154,000 





= 261 gpm 
8.33 K 1.18 XK 60 

Example 14 (Class 4): Air leaves a silica gel dehumidifier at 
a temperature of 130 deg and is to be cooled to a final tempera- 
ture of 70 deg. The total volume of air to be cooled is 7500 cfm. 
The cooling coils have an area of 1800 sq ft and the coefficient 
U is 12. If the quantity of water available is 35 gpm, find the 
highest initial temperature at which the water may be delivered 
to the coils, 


Solution: Since the air is the warm fluid, 


60 
Gs = 7500 X —— X 0.24 = 8130 
13.3 


G’s’ = 35 X 8.33 X 60 = 17,500 


UA Gs 
M=— (1-—) 


s 


12 * 1800 8130 
{=- —— (:- )=10 


8130 17,500 


Now if Fig. 6 represents the temperature curves, subtracting 
the small difference D, from the final air temperature will give 
the required initial water temperature. On the other hand, if 
the temperature curves are as represented in Fig. 8, it will be 
necessary to subtract the large difference Di from the final air 
temperature in order to find the initial water temperature. In this 


Gs 


problem, as can be seen from the above computations, is 
G's’ 


less than one. Therefore, the temperature curves for this prob- 
lem are similar to those in Fig. 6. In order to find the initial 
water temperature, it will first be necessary to find the small 
temperature difference Ds. 

Referring to Col. 4, Table 1, for M = 1.42, find in Col. 3, 


Ds 
— = 0.451 


H = 8130 (130 — 70) = 488,000 Btu per hr 


H 
Da = —— 
U XA 


488,000 
= ——— = 22.6 
12 X 1800 


Ds 
= 0.451 
22.6 
D,= 0.451 X 22.6= 10.2 deg 
Referring to Fig. 6, 
ti’ = t— D, = 70 — 10.2 
= 59.8 deg, required initial temperature of water. 


It should be mentioned that true counterflow of two 
fluids is rarely obtained in commercial apparatus. In air 
cooling coils, for instance, the air flows not along the 
tubes but in a direction perpendicular to them; in other 
words, cross-flow is obtained. However, in the usual 
installation, several rows of tubes are used, and the 
water travels back and forth through the tubes, cross- 
ing the air stream several times. Under these condi- 
tions, the true mean temperature difference is very close 
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coil, the water should, of course, first enter the last 
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to that obtained for true counterflow, the difference be- 
tween the two values being negligible. In any actual 
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row of tubes with which the air is in contact, and should 
leave the coil through the first row of tubes with which 


APPENDIX 


Derivation of Formula 6 


Gs 
Refer to Fig. 6, for which the value of a is less than one. 


From Formula 1, 














Dm ccc ccc cease ececeeseesseseeeeseee [a] 
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Divide both sides by Du: 
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Let 
Da 
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Di 
H 
| [d] 
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H 
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UXAXF 
Referring to Fig. 6, 
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Eliminate ¢’ between Formulas g and j and solving for H 
obtain, 
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1+ 
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In the same way, by referring to Fig. 8, for which one is 
’s’ 


greater than one, it is possible to obtain, 





the air is in contact. [ Concluded | 
Gs (ts — i’) 
SP Gh aetna slot cave olen cecsducnecdeces [1] 
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1+ 
UAF 


Notice that [k] and [1] above are identical except for the 
factors Gs and G’s’. However, notice also that for the condi- 
Gs 
tions of [k], G’s’ must always be larger than Gs, if - is to be 
G's’ 
less than one. For the conditions of [1], Gs must always be larger 
Gs 








than G’s’ if is to be greater than one. Therefore, by always 
G’s’ 
using either Gs or G’s’, depending upon which is larger, it is 
possible to combine [k] and [1] in one formula: 
Li(th— ti’) 
H = ————_- 
L 
1 — 
UAF 
This is Formula 6 of the text. In any actual problem, L is 


equal either to Gs or G’s’ depending upon which one is larger. 
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Column 2 was computed from the formula: 
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Column 3 was computed from the formula: 
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Column 4 was computed from the formula: 
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[Concluded from page 154] 
lapped edges which effects the welding. 

The hammer weld method is used mainly for very 
large diameters. This type of weld is probably of greater 
uniformity of strength than any of the others. The 
process is more costly than other types, and so its use 
is limited to special work. 

Electrical welding embraces many different proced- 
ures. All of them involve heating to the welding tem- 
perature, at least, and some to the temperature of the 
melted metal. The pipe is formed from plates or strips, 
as in the other welded process, and the edges joined by 
a weld. 

The first step in making seamless pipe is to put a hole 
through a heated round bar long enough to provide the 
material needed in the finished tube. This is done by a 
pair of rolls rotating on axes inclined slightly to the 
axis of the bar. Rotation of the rolls causes the bar to 
rotate and to travel lengthwise. A conical shaped man- 
drel is supported at a suitable position between the rolls 
and in the line of the axis of the bar. As the bar ad- 
vances by the motion of the rolls, it reaches the mandrel 





and flows over and around it. Thus the solid bar is 
made into a pipe. The relation of the length and diam- 
eter of the bar to those of the pipe may be varied over a 
wide range to suit the size of pipe being made. The walls 
of the pipe, as it leaves the piercing mill, as the pair of 
rolls is called, are much thicker than is needed for pipe 
generally. The required thickness of the final product 
is secured by subsequent operations. 

The operations involved in converting a round solid 
bar to a seamless pipe, one following another in a con- 
tinuous process, are: 

1. Pierce the solid round bar to tubular. 

2. Roll the wall of the pierced pipe to the finished wall. 

3. Smooth and finish the inside and outside surfaces. 

4. Reduce to the finished liameter. 

The sequence of operations limited the diameter of 
the pipe to approximately 14 in. In 1928 the rotary 
rolling operation was introduced between the second 
and third steps in the sequence for pipe of over 14 in. 
in diameter. By this means the diameter range was 
greatly extended, the mill being capable of producing 
diameters up to 24 in. 





Heating System Control Methods 


and Reducing Fuel Consumption 


LLL four of the systems of heating control de- 
A scribed in my article last month' can be used 

either for the direct operation of the stoker, oil 
burner, or gas burner, or for controlling a master steam 
valve. In the latter event the steam valve may regulate 
steam admission to an entire building, or to one zone of 
a building. When zoning is employed, each zone re- 
sponds individually to its own control instrument. 


Typical Methods of Controlling Heating Systems 


There are also steam control systems that operate ex- 
clusively upon the heating system, leaving the burner or 
firing device entirely under control of a pressurestat on 
the boiler; typical systems of this nature are as follows: 


Example No, 1—Steam admission and steam distribu- 
tion are the two fundamentals of the differential vacuum 
heating system. Control of steam admission is accom- 
plished by a balanced steam valve in the steam main, 
which may be situated either at the boiler or at the en- 
trance to a zone. This valve responds to impulses from 
various sources—a heat balancer, room thermostats and 
a panel board. Steam distribution is secured by (1) a 
vacuum pump which can develop vacuums throughout 
the system up to 25 in., and (2) by orificing of the radi- 
ators. The heat balancer consists of a thermometer bulb 
inserted into a control radiator, and so connected as to 
send electric signals to the balancer panel, in response 
to temperature changes within the radiator. The vacuum 
developed by the pump is regulated from a differential 
controller, which is actuated by the difference in pres- 
sure between the steam supply main and the return main. 
The thermostats are placed throughout the building at 
strategic locations, and the readings of all these ther- 
mostats are averaged so that as each thermostat calls 
for heat, it causes the opening of a balanced steam valve 
by a uniform increment. 


Example No, 2—Steam admission and steam distribu- 
tion are controlled in this system by means of four ele- 
ments: an outside roof thermostat, a manually manipu- 
lated compensator, a central control panel, which also 
contains a mercury device for maintaining uniform dif- 
ferential between steam and return lines, and a balanced 
steam valve placed at the entrance to the building heat- 
ing system or to a zone of a heating system. The sys- 
tem may be operated either electrically or pneumatically. 

In the electrical type, the roof thermostat consists of a 
bimetal coil enclosed within a weatherproof housing on 
the roof of the building, together with a series of elec- 
trical contacts. Changes in outside temperature cause 
the bimetal coil to transmit motion to a sliding contact 

“Ace Engineering Co., Chicago, Ill. Copyright, 1937, by Kalman Steiner, 

Heating System Control Methods for Reducing Fuel Consumption,” by 
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which in turn sends electrical impulses down through 
corresponding contacts which communicate into the con- 
trol cabinet in series with the compensator. When the 
compensator is in normal position, the roof thermostat 
will cause the steam valve to assume a position propor- 
tional to the severity of the weather. The compensator 
may be manually set, however, to compensate for un- 
usual conditions, such as quick morning heating up, 
night time and holiday reduced temperature or high 
winds. Signals from both roof thermostat and compen- 
sator may again be modified while passing through the 
control cabinet, to compensate for any variation in the 
pressure differential between steam and return piping 
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Typical methods of control that operate exclu- 
sively upon the heating system are described 
briefly, followed by a discussion of radiator orific- 
ing, the correction of piping defects to enable 
economical operation of heating systems, and 
suggestions for analyzing comparative fuel con- 
sumption data Economies that can be 
effected in the operation and maintenance of the 
heating plant itself, and savings that can be 
achieved by changes in the heating system and 
in the building construction, are briefly outlined 





which would change the rate of steam flow from the 
normal. All radiators are orificed for a fixed pressure 
differential. 

In the pneumatic type, the operation is essentially the 
same, except that compressed air is the medium used to 
actuate the system instead of electricity. The roof ther- 
mostat is built up of a steel tube about 6 ft long, inside 
of which is a brass tube fastened at the top to the steel 
tube. The lower end of the brass tube is free to move, 
and the motion which occurs when temperature changes 
affect it is transmitted to an air valve which in turn con- 
trols operation of the rest of the system as above de- 
scribed for electrical operation. The compensator device 
in either case need not be located in the boiler room but 
can be placed at the most convenient point for the at- 
tendant in charge of the heating plant. 

As above described, this control method is based upon 
continuous steam flow, modulated by the position of the 
steam valve. The system is also made in a form which 
will give pulsating action by periodic timing of the open- 
ing and closing of the steam valve, in short and frequent 
intervals. The pneumatic type is also available in a 
simplified form for manual setting of a counter-weight 
on the diaphragm mechanism, the position of the weight 
being selected according to the severity of the weather. 
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This diaphragm mechanism can then be utilized either 
for control of the steam valve, or for direct connection 
to the electrical circuit of the oil burner or stoker. 


Example No. 3—This is an automatically controlled 
steam circulating system. The control is accomplished 
by means of a floating type of valve situated in the 
steam main at the source of supply, or in the branch 
mains at the entrances to each zoned circuit. This valve 
is responsive to the varying requirements of one or more 
infiltration thermostats and controls the flow of steam 
through a full range of heating pressures from about 
3 Ib down to as low as 24 in. of vacuum. The thermostat 
is mounted on the inside face of an outside wall near 
the return end of a radiator which is normally situated 
at or near the end of the steam circuit. The thermostat, 
due to its location and design, responds quickly to 
changes in heating requirements, whether these are due 
to changes in outside temperature, wind, or sun effect. 
To maintain comfort conditions within the building or 
zone, this thermostat determines the position of the float- 
ing type valve to admit the required amount of steam 
to just balance the heat losses. A vacuum pump is used 
for rapid and complete circulation of steam, and this 
pump is equipped with a selective controller to insure 
automatic operation of the pump at the highest vacuum 
commensurate with the temperature of the returns, and 
is operative throughout the entire pressure-vacuum 
range of the system. This system may be operated either 
electrically or pneumatically, and manual control may be 
provided where required. 


Radiator Orificing 


The orificing of radiators serves two functions. First, 
uniform distribution throughout the entire building or 
zone is achieved. The rush of steam into near radiators 
is avoided and thus the far radiators can receive steam 
at about the same time. Second, orifices are so designed 
that the radiator is completely filled with steam only at 


Heating - Piping 
aAir Conditioning 71 





the one pressure differential (between supply and re- 
turn mains) upon which the orifice size has been based. 
When the pressure differential is held at some point less 
than this maximum value, the orifice will permit only 
enough steam to flow into the radiator as to partially fill 
it. In this way the heat output of a heating system can 
be varied by changing the pressure differential across the 
orifices, even though the flow of steam is continuous. In 
selecting the orifice diameter, it is necessary to consider 
the size of the radiator, the operating differential, and 
the distance of any particular radiator from the steam 
source. 

Orificing has also been adapted, in recent years, to 
one pipe gravity systems. In this case the operation or 
flow is intermittent. During the period that steam is 
flowing, condensate collects in the radiator. While steam 
is shut off, condensate runs back through the orifice and 
returns to the boiler. For successful results, the on and 
off periods should be short and of frequent occurrence. 


Correcting Piping Defects in Heating Systems 


Intelligent and effective use of a modern temperature 
control system is largely dependent upon rapid and 
uniform steam circulation throughout the system. Any 
defects in a heating system which tend to retard or ob- 
struct the flow of steam will promptly cause heating 
difficulties and give rise to complaints from building oc- 
cupants. Oddly enough, one of the most flagrant and 
common causes of poor circulation is the one easiest to 
correct—improper slope or pitch in the radiator runout 
pipes which connect the radiator to the steam and return 
risers. Sometimes this is due to poor steamfitting, but 
more commonly it arises sometime after the installation 
of the heating plant has been completed because of set- 
tling of the building, changes in radiator location, etc. 
Other piping defects encountered are trapped conditions 
in mains created by improper pitch, by pockets due to 
pipe dips, by poor or defective dripping of risers and 
the ends of mains, and by sluggish removal of air from 





Control valve, differential pump, and panel board for control of a six zone heating system 


Photo courtesy C. A. Dunham Co. 
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Economies To Be Effected Through Operation and 
Maintenance of the Heating Plant 


Steam should reach all radiators at approximately the 
same time. If steam must be supplied for unnecessarily 
long periods of time in order to heat a few sluggish radia- 
tors, fuel will be wasted. Sluggish heating of radiators 
is due to either trapped supply or return branches, or to 
air binding. 

It is important that leaking traps and valves be replaced. 

Water storage tanks are often installed on the roofs of 
buildings to provide water for fire protection systems. 
Steam heaters are usually provided to prevent freezing in 
cold weather. There is no need for heating these tanks in 
mild weather. Steam should be turned into these tanks 
only in freezing weather. 
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conceived of as a temperature deficiency of 1 deg through 
which a building must be heated for 24 hr when the 
outside temperature is below 65 F. To allow for reduced 
night temperature, it is customary to compute degree 
days by deducting from 65 the average outside tempera- 
ture for some period of time, usually a month, and to 
multiply the difference by the number of days in this 
period of time. Thus, if in some particular locality the 
mean outside temperature for the month of January 
were 23.7 F, then the degree days for that month and 
locality would be (65.0 — 23.7) & 31 = 1280.3. Vari- 
ations of this are employed, using other base tempera- 
tures, as for industrial buildings where the maintained 
daytime temperature is less than 70 F. The degree day 
is widely used in the heating profession, and offers the 


Supply heat only when needed. Do not supply heat 
nights, week-ends, or holidays. Supply only enough heat 
to obviate difficulties in building equipment. 

Shut off radiators in unoccupied portions of the build- 
ing. During freezing weather, turn on only enough radia- 
tors to keep the room temperature above freezing. 

Keep the temperature of building as low as is consistent 
for comfort. Though temperatures of 80 deg may be re- 
quired in a hospital, temperatures higher than 72 deg are 
seldom justifiable in offices or homes. Where a few tenants 
insist on “hot house” temperatures, it is better to install 
oversized radiators for them than to over-heat the entire 
building. 

Temperatures of 50 to 60 deg are satisfactory for space 
in which men are engaged in active work—not in sedentary 
bench work. This applies to many shops and garages. 

Most ventilating systems can deliver far more air than 
is actually needed. Reduce your air supply to the quantity 
actually needed. A large amount of fuel is needed during 
cold weather to heat outdoor air up to building tempera- 
tures. Large savings in fuel can be made by reducing the 
air supply, without sacrificing the comfort of the building 
occupants insofar as it is affected by the ventilating 
systems. 














the system. In practically every application of control 
to a heating system some defective conditions will be 
found to exist. Satisfaction can be obtained only by lo- 
cating and eliminating these defects. 


Fuel Consumption Estimates and Comparisons 


Although heating is a branch of engineering, it is very 
difficult indeed to subject the economics of heating to the 
same mechanical analysis which is possible in many 
other branches of engineering—at least not within any 
acceptable degree of accuracy. For one thing, reliable 
data on heating costs are not abundant. For another, 
such data as are available cannot be rigidly analyzed be- 
cause of the manifold complications which enter into a 
tabulation of the factors influencing heating costs and 
fuel consumption. Finally, fuel in unknown quantities is 
consumed in most buildings for other purposes, especi- 
ally hot water heating. Usually an exact division cannot 
be made between the various uses for which fuel is ex- 
pended. 

Such attempts as have been made to set up a scale of 
comparison for fuel consumption for building heating are 
based upon fuel used per unit of radiation, or unit of 
building volume, or unit building heat loss per degree 
day, or per 1000 degree days. The degree day is usually 





Economies Which Can Be Effected by Changes in 
Heating Systems and Building Construction 


All steam piping should be covered. Nothing is gained 
by heating attics or basements. 

A sheet of insulating material behind radiators under 
windows prevents the loss of heat to the outside through 
the wall behind the radiator. This is particularly necessary 
when the radiator is recessed. The wall behind radiator 
recesses is usually thin. 

Ordinary radiators should not be covered with the totally 
enclosed, ornate cabinets so often seen, even when the 
radiator has been over-sized in order to offset the heating 
capacity of the radiator through the cover. The circulation 
of the air is affected to such an extent by the cover that 
steam must be supplied for excessively long periods to 
heat rooms having radiators covered in this manner. 

Temperature control of the building is always desirable. 

Hot water for the faucet supply, when heated by steam, 
should be thermostatically controlled. For ordinary build- 
ing service, water should never be supplied above 140 deg. 
Very often cooler water than this will be satisfactory. 

All control equipment and valves needed for the daily 
operation of the plant should be conveniently situated. 

Orifices installed in the supply valves to all radiators 
are beneficial in that all of the radiators will heat uni- 
formly, The last radiator will receive heat as soon as the 
first one. This eliminates overheating of most of the 
building in order to heat rooms whose radiators are last 
on the steam main. 

Install over-sized radiators for the few tenants who 
insist on the maintenance of “tropical” 80 deg tempera- 
tures. It is cheaper to do this than it is to carry the whole 
building at this temperature for a few tenants. The policy 
of over-heating a building for some few tenants will 
result in open windows all over the buildings with a 
resultant waste of heat. 

Radiators heat rooms more satisfactorily if they are 
placed on outside walls. Best of all is the location of a 
radiator under the window. 

Separate steam lines should be installed for the portions 
of a building that must be heated all night. This is cheaper 
than heating a whole building in order to provide heat for 
just a small part of it during the night. 

Shipping and receiving rooms should be separate from 
other rooms. The doors to shipping and receiving rooms 
should have automatic door closers. 

Entrances to the building should have vestibules with 
two sets of doors, or revolving doors. 

All windows should be weatherstripped and all window 
frames caulked, 

Insulate walls and roof if possible. 
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most satisfactory basis for expressing heating plant load 
conditions so far developed; but it is yet doubtful 
whether the method has been established as a standard 
conforming to the accuracy of other engineering or scien- 
tific standards. 

For any one building, it is probable that satisfactory 
comparisons of fuel consumption can be made for dif- 
ferent periods of time, such as different heating seasons 
or different months, by employing the degree day 
method. Even then it will generally be found that unit 
fuel (or steam) consumption per degree day will vary 
with the time of year, severity of weather, variations of 
climatic conditions, etc., assuming that all other factors, 
such as building tenancy and hours of heating, are held 
constant. However, when this method is used to com- 
pare the fuel or steam consumption of different buildings, 
especially in widely separated localities, there is oppor- 
tunity for large discrepancies to enter into fuel com- 
parisons. A more (or less) conservative heat loss may 
have been allowed for in the designs, the building engi- 
neers may have divergent opinions and methods of firing 
and operating the heating plant apparatus, the percentage 
and character of building tenancy and the hours of heat- 
ing may vary, the climatic conditions will be dissimilar, 
and numerous other factors will be at variance with each 
other—when the fuel consumption for heating one build- 
ing is compared with that of a supposedly comparable 
building in another locality. 


What to Consider in Analyzing Fuel Consumption 


When an analysis is attempted of comparative fuel 
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consumption data, the following factors at least should 
be considered with respect to their influence upon the 
heating of the building, and the effectiveness of fuel 
utilization : 
Load in square feet of radiation or Btu loss from building. 
Degree days for the period and locality under consideration. 
Base temperature used in design of the heating system. 
Daily hours of heating, and number of days per week. 
Maintained inside temperature. 
Percentage of building occupancy, and character of tenancy and 
uses for which building is employed. 
Amount of ventilation or frequency of air changes. 
Combustion efficiency of the boiler plant. 
Nature and condition of the heating plant control. 


Economy in operation of the heating plant can be 
achieved by changes which are divided broadly into two 
classes : 

1. Those which can be achieved by changes in operating 
methods and maintenance of the heating plant. 

2. Those which can be achieved in either the heating plant or 
the building construction. 


Changes in the first class are usually easy to make. 
They call only for some thought and alertness on the part 
of the building operator. Although there are many 
changes in the second class which it would be imprac- 
tical to make because of the investment required, there 
are nevertheless many which are more than justified by 
the savings incurred. Unless there are prohibitive diffi- 
culties because of building construction, possible changes 
which fall in the second class should be carefully ana- 
lyzed before being definitely rejected. 





Hotel Air Conditioning— 


[Concluded from page 164] 


to the individual guest and sample rooms. The sizes of 
the distribution ducts are reduced after each take-off 
to the rooms and velocity is reduced proportionately to 
600 fpm at the end of these ducts. The air velocity in 
the branches to the individual rooms is 400 fpm at which 
velocity the air is delivered through the 
grilles to the rooms. The supply duct for 
the sixth floor branches from the main 
riser in the attic space of the old building 
and the supply ducts for the seventh and 
eighth floors branch from the riser before 
it enters the roof of the old building. 
Each of these three supply ducts is di- 
vided into two main distribution ducts, 
one on each side of the halls of the re- 
spective floors with supply branches to 
the individual rooms. 

Manually operated dampers have been 
provided at the outlets of the individual 
supply ducts to permit the occupants of 
rooms to regulate the amount of condi- 
tioned air supplied to them. Due to the 
great variation in sensitivity of people to 
conditioned air, particularly during the summer season, 
some guests often desire less cooling than is recom- 
mended by the air conditioning industry, and for this 
reason the manual control has been provided. This 
manual control is also available to the management to 
permit shutting off rooms which are unoccupied, thus 








Harrington Hotel 


reducing the operating cost of the system. 

A control actuated by a variation of the static pres- 
sure in the system has been provided to operate the vari- 
able vortex on the inlet of the fan. This is necessary 
to reduce the total amount of air supplied and insures 
a constant air delivery to the remaining rooms when in- 
dividual rooms are removed from the system by the oc- 
cupants, or when the management shuts off parts of the 
hotel which are unoccupied. 

The return air from all rooms enters 
the halls through transoms permanently 
blocked open. The air from the first to 
fifth floors of the old and new buildings 
is returned via the halls of each floor to 
the front stairwell and thence to the air 
conditioner situated on the penthouse di- 
rectly above the stairwell. The air re- 
turned from the sixth to eighth floors in- 
clusive is conducted by separate ducts 
from the ends of the halls of the indi- 
vidual floors to the air conditioner. Re- 
turn air is taken from all of the floors 
except the mezzanine. The air supplied 
to this floor is allowed to spill into the 
lobby and lounge to afford a certain 
amount of cooling in these areas, Thus 
the hotel has the unusual condition during the cooling 
season whereby guests are introduced to the rooms in 
graduated changes, first to the lobby which is partially 
cooled, then to the halls which are slightly lower in tem- 
perature, and finally the rooms where comfort condi- 
tions are maintained. 


The Strength and Design of Covers and 
Flanges for Pressure Vessels and Piping 


[Part 5] 


By T. McLean Jasper*, H. Gregersen*, and A. M. Zoellner* 


observed after the castings had been seasoned. No castings were 
tested before they were about three weeks old in order to assure 
seasoned and homogeneous material. 

The results of the deflection tests are shown in Fig. 22. 
As can be seen the load deflection curves are straight lines, 
proving that the material when stressed follows Hooke’s law up 
to its ultimate strength. The average modulus of elasticity was 
calculated to be about 800,000 Ib per sq in. 


HE construction of a vessel or pipe line for high pres- 
sure service involves a balance in the design at every 
point so that the safety of such equipment can be assured. 
Previous investigations have established the necessity for and 
the required amount of reinforcement for openings in vessel walls 
and for the proper shapes of heads of vessels. The present in- 
vestigation aims to go into the question of covers and flanges of 
openings. Part 1, published in November, was concerned with 
covers and ring flanges; Parts 2 
and 3, December and January, 
with hubbed flanges; and Part 4, 
February, with bolt loads and 
Appendix I on the test arrange- 


ment. Fig. 22—Test curves showing the 
variation of the load with the 
deflection for plaster of paris 


bars of rectangular cross section 


APPENDIX 2 


TEST RESULTS 


Average dimensions of bars, 


20X1%4X1% in. 


The material for the castings 
was prepared by pouring plaster 
of paris slowly into lukewarm 
water while the whole was stirred 
continuously. As the saturation 
point was reached the mass was 
poured quickly into the molds 
which were jarred sufficiently 
to cause the escape of gas bub- 
bles. To retard setting, a small 
percentage of acetic acid was 
added to the water, facilitating 
the casting and assuring a more 
homogeneous material. 
For each casting of a flange, 
two test bars of the approximate 
dimensions 20 K 14% X 1% in. 
were cast. As the test proceeded 
these test bars were used for de- 
termination of the strength of 
each casting, and the properties 
of the material, The bars were tested in bending, in tension, and 
in compression. As a result of 136 bending tests and 63 tensile 
tests, made with specimens of the same castings, the modulus of 
rupture of the bending specimens was found to have the average 
value S; (aver.) = 386 Ib per sq in., and the tensile strength of 
the tensile specimens to have the average value S (aver.) = 318 
lb per sq in. Thus the average ratio between the modulus of 
rupture and the tensile strength is approximately 1.2. The aver- 
age compressive strength was found to be approximately four 
times the tensile strength. 
It should be mentioned that the strength of the castings varied 
considerably with the quality of the commercial plaster of paris. 
An investigation was made to determine if the strength of the 
material changes with age, but no change in strength could be 
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Deflection Test of Plaster of Paris Bars 
(Fig. 22 has been plotted from the values given in this table) 
Loap 
In Lp DEFLECTION IN INCHES 
No. 3 No. 4 
0.0055 0.0058 
0.008 0.0088 
0.0105 0.0112 
0.0131 0.0138 
0.0155 0.0163 
0.018 0.0191 
0.0205 0.0216 
0.0230 0.0244 
0.0255 0.0271 
0.0281 0.0297 


No. 6 
0.0064 
0.0095 
0.0121 
0.0148 
0.0173 
0.0205 
0.0233 
0.0263 
0.0291 


No. 5 
0.0059 
0.0088 
0.0113 
0.0142 
0.0170 
0.0197 
0.0224 


No. 2 
0.0054 
0.0079 
0.0103 
0.0127 
0.0151 
0.0176 
0.0199 
0.0224 
0.0248 
0.0272 


No. 1 

0.0054 

0.0077 

0.0100 

0.0123 

0.0145 

0.0169 

0.0191 

0.0215 

0.0238 

0.0259 

25 0.0281 
27 0.0305 


It should also be mentioned that Poisson’s ratio for the ma- 
terial was not determined. The reason for this is partly the 
difficulty involved in experimental determination of Poisson's 
ratio of brittle materials, and partly the minor influence of Pois- 
son’s ratio on the material strength. 
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Since the average tensile strength of 63 tensile specimens was 
318 Ib per sq in., this value has been assumed to be the basic 
tensile strength on which all theoretical curves are based, and 
to which all test results have been adjusted in proportion to the 
strength of the various castings. The results of the theoretical 
and experimental investigations are tabulated in the tables shown 
here, from which the graphs given in the report have been 
plotted. Together with each table, the dimensions of the test 
flanges are given and the flange dimensions used in the par- 
ticular test are given in the first column of each table. The 
load Weest required in fracturing the flanges was measured 


[Continued on next page] 





Ring Flanges—Variation of Flange Thickness 


(Fig. 4 has been plotted from the values given in this table) 
Flange Dimensions 








D=10.1 In. 6=9.4 In. Ave. Tensile Strength Sr Ave. 
d= 5.05In. g = 5.57 In. of Material: Stest = 
a@=1.915 In. S = 818 Lb per Sq In. 4 
— Mvest 
Stest 
Sr 
T MrTest Aver. Stest M 

0.6 326 430 358 290 
0.6 268 433 861 236 
0.933 575 371 309 591 
0.933 565 347 289 622 
1.2 823 477 397 659 
1,266 900 372 310 923 
1,266 900 312 260 1100 
1.266 ~ 1090 491 410 846 
1.6 : 1570 419 349 14380 
16 1665 392 $26 1625 
0.933 >" 397 311 259 487 
0.983" s*e 511 306 255 637 
1.6 * a 1190 282 235 1610 
1.6 =. 1515 303 252 1912 


Ring Flanges—Variation of Flange Thickness 


(Fig. 5 has been plotted from the values given in this table) 
Flenge Dimensions 
n. 








D = 16.35 b = 15.625 In. Ave. Tensile Strength Sr Ave. 
@d=10.9 In. g=11.7 In. of Material: Test = 
a = 1.9625 In. S = 318 Lb per Sq In. 3s 
a Mtest 
StTest 
Sr 
T Mest Aver. Stest M 

0.8 552 302 252 698 
0.8 473 840 283 531 
1.2 1120 325 271 1315 
1.2 513 178 148 1102 
1.6 2005 880 316 2020 
1.6 1785 346 288 1970 
2.0 2122 252 210 3220 
2.0 2420 311 259 2980 
2.0 1413 183 153 2940 
2.0 1710 212 177 3070 


Ring Flanges—Variation of Outside Flange Diameter 


(Fig. 6 has been plotted from the values given in this table) 


Outside Flange Diameter—Diameter of “Bolt 
Circle” = D-b = Constant 


Flange Dimensions 








d=5.05 In, = 5.57In. Ave. Tensile Strength Sr Ave. 
r=14 In. bs of Material: Stest = 
-=0.35In. S = 818 Lb per Sq In. 1.2 
2 318 
= Mtest 
Stest 
D-d 
— Sr 
D 2 b a Mest Aver. Stest M 
8.25 1.6 7.55 0.99 498 17 148 1070 
8.25 1.6 7.55 0.99 595 255 212 893 
1 2.025 8.40 1.415 665 390 325 650 
l 2.025 8.40 1.415 495 212 77 890 
1 2.025 8.40 1.415 555 283 236 748 
1 2.025 8.40 1,415 697 265 221 1000 
11.75 3.35 11.05 2.74 1122 232 193 1850 
11.75 3.35 11.05 2.74 823 178 148 1770 
11.75 8.35 11.05 2.74 1221 429 357 1090 
11.75 8.35 365 304 1380 
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Hubbed Flanges—Variation of Flange Thickness and Fillet 
Radius 


(Fig. 9 has been plotted from the values given in this table) 
Flange Dimensions 





D=10.1 In, 6=9.4 In. Ave. Tensile Strength Sr Ave, 
d= 6.05In. g = 5.75 In. £ Material: Stest = 
#= 0.65In. @=1.915In. S§ = 318 Lb per Sq In. is 
M - Mest 
STest 
Sr 

R T Mrest Aver. Strest M 
R=6 0.6 345 806 255 430 
R= 6 0.6 845 814 262 419 
R= @ 0.933 517 274 228 720 
B= ® 0.983 460 278 232 630 
R=0 1.266 690 251 209 1050 
R=0 1.266 900 205 246 1165 
R=0 1.6 1320 377 814 1335 
R=0 1.6 1070 376 $13 1088 
R=% 0.6 505 806 255 630 
R= % 0.6 422 $21 268 501 
R=% 0.933 1013 459 882 844 
R= 6 0.983 871 846 288 961 
R=% 0.933 741 $11 259 910 
R=% 0.938 611 244 203 800 
R=% 1.266 1425 392 327 1888 
R=% 1.266 1349 374 312 1373 
R=% 1.266 857 306 255 1030 
R=% 1.266 857 287 239 1142 
R=% 1.6 1846 345 288 2040 
R=% 1.6 1740 372 $10 1785 
R=% 0.6 518 374 $12 528 
R=% 06 765 420 850 695 
R=% 0.8 1048 468 890 852 
R=% 0.8 824 4138 344 761 
R=¥% 1.0 1110 418 344 1025 
R=% 1.0 1130 436 864 988 
R=% 1.2 1188 875 $12 1210 
R=% 1.2 1065 266 222 1525 
R=¥% 1.4 1570 373 $11 1605 
R=¥% 1.4 1610 383 819 1605 
R=% 1.6 1665 345 288 1840 
R=% 1.6 2435 447 372 2080 
R=% 1.6 177 321 268 2100 
R=% 1.6 1410 247 206 2175 
R=% 0.6 939 400 334 894 
R=% 0.6 920 424 853 828 
R=% 0.933 1511 405 338 1420 
=% 0.933 1265 841 284 1415 
R=% 0.933 760 264 220 1098 
R=% 1,266 1887 392 826 1790 
R=% 1,266 1760 857 298 1880 
R=% 1.6 2720 444 870 2340 
R=% 1.6 2790 417 348 2550 
R=% - 0.933 995 464 886 820 
r=%{ With = o.938 1025 385 322 1014 
R=%{ Bolt 46% 2145 47 394 1730 
R=¥y%) Holes i¢ 1645 443 369 1420 





Fig. 23—Typical fracture of flange without fillet 








176 pment ard March, 1937 





Top row, left to right: Fig. 24—Typical fracture of large flange with fillet and large flange thickness. . . . Fig. 25—Typical frac- 
ture of large flange with fillet and small flange thickness. . . . Fig. 26—Typical fracture of flange with bolt holes, fillet and large 
flange thickness 


Bottom row, left to right: Fig. 27—Typical fracture of flange with bolt holes, fillet and small flange thickness. . . . Fig. 28— 
Typical fracture of small flange with fillet and small flange thickness. . . . Fig. 29—Typical fracture of ring flange 





and this value multiplied by a gave the external moment M tes: 

which is given in the tables. The average modulus of rupture 

S, (aver.) of each casting is given in the tables. Since the aver- 

age ratio between the modulus of rupture and the tensile strength 

was found to be approximately 1.2 the tensile strength, Stest of 
[Concluded on page 178] 





List of Symbols Used 


W—Total bolt load 

G—Gasket load 

D—Outside diameter of cover, ring, or flange 

T—Thickness of hub in a hubbed flange 

S—Stress 

S:—Modulus of rupture 

M = Wa—External moment applied or assumed in design 

M.—Moment per unit length of circumference 

O—Force 

Q.—Shearing force per unit length of circumference 

M tose—Moment applied in test samples at failure 

Stese—Stress obtained in test samples at failure 

b—Bolt circle diameter 

a—Gasket diameter 

d—Inside diameter of flange or ring opening 

a—Distance between gasket and bolt circle 

a.—Distance from bolt circle to center of hub thickness in 
a hubbed flange 

dm—Mean diametet of hub in a hubbed flange 

t—Thickness of hub in a hubbed flange 

u—Poisson’s ratio 














Hubbed Flanges—Variation of Flange Thickness and Fillet 
Radius 


(Fig. 10 has been plotted from the values given in this table) 


Flange Dimensions 





D 16.85 In. b 15.625 In. Ave. Tensile Strength Sr Ave. 
d=10.9 In. g= 11.7 In. of Material: Stest = —— 
t= 08 In. a= 1.9625In. S = 318 Lb per Sq In. i 
M =—  Mrest 
StTest 
R T Mest Sr Ave. Stest M 
R= 0 0.8 336 208 173 616 
Rz=0 0.8 376 170 142 845 
R=@ 1.2 630 266 222 905 
R= ¢@ 1.2 571 194 162 1123 
R= 1.6 1630 374 312 1665 
R-—0 1.6 886 237 198 1428 
R=@ 2.0 1849 221 184 3195 
R=0 2.0 1730 277 231 2385 
R=% 0.8 847 233 194 1390 
R=% 0.8 Broke be owe —_ 
R= & 1.2 906 213 178 1625 
R=% 1.2 847 185 154 1750 
R=% 1.6 1357 256 214 2020 
R=% 1.6 1670 233 194 2740 
R=% 2.0 1630 240 200 2590 
R=% 2.0 1571 229 191 2618 
R=% 2.0 1515 232 193 2493 
R=% 2.0 1945 240 200 3094 
R % 1.2 1082 181 151 2280 
R=% 1.2 1300 282 235 1760 
R % 2.0 2400 235 196 3895 
R= % 2.0 2310 219 183 4025 
=1 1.2 1810 260 217 2658 
=i 1.2 1340 187 156 2733 
rs #! 2.0 2950 272 227 4140 


=1 2.0 2670 234 195 4350 























CONTROLS 








By C. L. Ringquist* 
Reference Sheet.7 








Coo.tinc, DeEHUMIDIFYING, VENTILATING AND Humupiryinc SysTeMs 


All outside air is used in this system, which makes it an 
excellent one for the application of cold well or city water for 


cooling and dehumidifying purposes: 


damper to open when fan is in operation and closes damper 
when fan is out of operation. 
Another control system of this type is as follows: 
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Cycle—Room thermostat T: is connected through manual sum- 
mer-winter switch to modulating valve ’, which regulates the 
amount of cold water passing through the cooling and dehumidi- 
fying coil, thus controlling the leaving air temperature from the 
coil. Room humidistat H2 is also interconnected to V4 through 
switch so that humidity requirements must also be satisfied before 
V. can operate to reduce water supply to coil. 

For winter operation, duct thermostat 7: controls action of 
modulating steam valve ; to maintain constant air temperature 
entering sprays, thus controlling moisture content of air under 
maximum conditions. 

Humidistat H: interconnected to modulating water valve V; 
through summer-winter switch controls amount of water ad- 
mitted to sprays in accordance with room humidity requirements. 

Duct thermostat 7; connected to modulating motor or dia- 
phragm steam valve V’; regulates amount of steam supplied re- 
heating coil through V’; to maintain constant discharge tempera- 
ture from fan. 

The summer-winter manual switch is interconnected with all 
controls to allow all summer controls to operate during the 
cooling and dehumidifying cycle and all winter controls to operate 
during the ventilating and humidifying cycle. 

Damper motor M, in fan motor circuit allows outside air 


*Air Conditioning Department, The Trane Co., La Crosse, Wis. 

Although data on automatic controls for heating, humidifying, dehumid- 
ifying, ventilating, cooling and complete air conditioning may be had from 
numerous sources, information on groups of controls applicable to vari- 
ous types of systems is not so readily available. The author has therefore 
diagrammed typical control layouts, with each of which is given an ex- 
planation of the control cycle. . . For the purpose of illustration, central 


fan coil types of systems are used; the control arrangements described 
are equally applicable to units built up to perform the same functions. 

Types of systems covered by this series include humidifying; ventilating; 
heating’ and ventilating; heating, ventilating and humidifying; cooling, 
dehumidifying and ventilating; cooling, dehumidifying, ventilating and 
humidifying; heating, ventilating, dehumidifying and cooling; heating, ven- 
tilating, dehumidifying, cooling and humidifying; and zone control systems. 





Cycle—In summer, either cold well or city water or chilled 
water, depending upon amount of dehumidification required, is 
circulated through dehumidifying coil and warmer water through 
sensible cooling coil. If desired, some of return water from 
dehumidifying coil can be circulated through sensible cooling 
coil. 

For winter operation, water supply to cooling coils is shut 
off. Because humidity maintained in winter is always lower 
than that maintained during summer, the face damper will always 
be closed, allowing all the outside air to pass through shunt 
damper and mix with recirculated air. This mixture then passes 
through preheating coil where temperature is increased in ac- 
cordance with maximum humidity requirements, then through 
water sprays, moisture eliminator plates, reheater or bypass 
damper, into fan, and is discharged to duct system. 

For summer operation, room humidistat H; controls amount 
of outside air passing through dehumidifying coil or shunt damper 
by means of damper motor M;. M; is of the modulating type and 
operates in conjunction with modulating valve V: to close off 
supply of cold water to dehumidifying coil when all the outside 
air is passing through shunt damper. Room temperature is main- 
tained by room thermostat 7; controlling amount of water to 
sensible cooling coil through modulating valve V:. 

For winter operation, duct thermostat 7; maintains constant 
temperature of air entering sprays by modulating valve Vs. 
Also, room humidistat H: controls room relative humidity by 
governing amount of water to sprays by throttling modulating 
valve /’. in water supply line. 

Duct thermostat 7; acts to maintain constant discharge air 
temperature by controlling amount of air passing through re- 
heater coil by means of modulating damper motor M;. M, is 
equipped with auxiliary switch connected to two position valve 
Vs which closes valve whenever all the air is passing through 
bypass damper, conserving steam and preventing “drift,” 
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A slightly different arrangement of this system, generally used 
when the outside air requirements are small in proportion to the 
internal latent load: 
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Cycle—For cooling and dehumidifying, operation is much the 
same as with the system just described, except the outside and 
recirculated air are mixed before being drawn through the 
dehumidifying and sensible heat coils. Controls operate much 
the same, except that damper motor M; controls amount of the 
air mixture passing through the dehumidifying coil. 

For winter, operation is exactly the same as described for 
previous system. 


The following arrangement embodies a slightly different de- 
sign to accomplish the desired results. For illustrative purposes 
a system using all outside air is shown; however, a system 
employing some recirculated air would be equally adaptable: 
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C oo/ing water 











Cycle—For summer operation, outside air is drawn through 
outside air dampers, through the precooling coil in which the 
dry bulb temperature only is lowered, through the dehumidifying 
coil in which the moisture content as well as temperature is 
lowered, then into the fan which discharges the cool and de- 
humidified air to the duct system. In winter, air is drawn in 
through outside air dampers, preheated with the preheating coils 
to maintain a constant temperature to the sprays, where the 
moisture content of the air is raised, then through the moisture 
eliminator plates, through the reheater coil which maintains a 
constant discharge temperature, into the fan and out into the 
duct system. 

For summer, room thermostat 7: is interconnected to modu- 
lating valve /’, in the chilled water line to the dehumidifying 
coil through a summer-winter manual switch. Room humidistat 


H; is also interconnected in the circuit so that both 7: and 
H, must be satisfied before V’s will throttle chilled water supply. 
Valve V4 is so interconnected into the circuit so that upon the 
closing of Vs, the control from 7: and H: will revert to modu- 
lating valve V.. 

For winter operation, duct thermostat 7; controls modulating 
valve ; to govern steam to preheater coil in order to maintain 
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constant air temperature entering sprays. Room humidistat H, 
controls water to humidifying sprays by means of modulating 
valve V2, thus controlling amount of moisture added to the air. 
Duct thermostat 7; controls amount of steam supplied to reheat- 
ing coil by means of the throttling action of modulating valve 
V;, thus maintaining a constant discharge temperature from 
the fan. 

Damper motor M; is interconnected into fan motor circuit so 
that whenever motor is in operation the damper is open, but 


when motor stops, damper resumes closed position. 

Note: In all of these illustrations, water has been used for cooling. A 
system using direct expansion coils and step controllers for regulating the 
amount of coil surface supplying cooling could be used equally as well 
with the designs shown. 

[Concluded from page 176] 
each flange was found by dividing the average modulus of rup- 
ture S, (aver.) by 1.2. The values of the tensile strength Stes: 
oi the flanges are given in the tables. Since the values of the 
tensile strength differ from the basic tensile strength of 318 Ib 
per sq in., the external moment Meese must be reduced to the 
basic value 318 lb per sq in., according to the relation: 
318 





M — Meese 





Secce 

The values of M are given in the last column of each table. 
In the graphs contained in the report these values of M have 
been plotted against the various flange dimensions. All numerical 
values are in the inch-pound system. 

Figs. 23, 24, 25, 26, 27, 28 and 29 show typical fractures of 
ring and hubbed flanges of various dimensions. 

[To be continued] 


Hubbed Flanges—Variation of Hub Thickness and Fillet 
Radius 
(Fig. 13 has been plotted from the values given in this table) 
Flange Dimensions 








D=10.1 In. 6=9.4 In. Ave. Tensile Strength Sr Ave 
d= 5.05In. g=5.57 In. of Material: Stest = 
T= 10 In. @=1.915In. S = 318 Lb per Sq In. ie 
x Uc Mtest 
Stest 
Sr 

R t MTest Aver. Stest M 
nz 0.35 709 389 324 695 
R= 0 0.35 546 328 273 636 
R=98 0.50 728 379 316 733 
2 =e 0.50 776 374 312 791 
R 0 0.50 435 210 175 790 
R 0 0.50 406 321 268 481 
R-0 0.80 70 420 350 609 
R 0 0.80 776 429 358 690 
R=% 0.35 709 367 306 737 
R % 0.35 700 403 336 662 
R=% 0.50 747 348 290 819 
R=% 0.50 728 370 308 752 
R= % 0.80 1253 466 388 1028 
x= % 0.80 1445 491 409 1123 
R=¥% 0.35 805 410 342 749 
na 0.35 900 491 409 700 
R=% 0.50 1032 437 364 902 
R=% 0.50 710 337 281 804 
R= 4% 0.80 1492 452 375 1265 
R=% 0.80 1570 509 424 1179 
R-—-% 0.35 1110 376 313 1130 
R=% 0.35 950 352 293 1032 
R= 0.50 1090 306 255 1360 
R=% 0.50 1032 329 274 1200 
R=% 0.80 1855 446 372 1585 
R=% 0.80 1647 460 383 1368 


Hubbed Flanges—Variation of Outside Flange Diameter 
(Fig. 15 has been plotted from the values given in this table) 
Outside Flange Diameter — Diameter of “Bolt Circle’ = D-b = 

Constant 
Flange Dimensions 








d = 5.05 In. g =5.57In. Ave. Tensile Strength Sr Ave. 
t = 0.65 In. - of Material: StTest = 
T=14 In, ——-=0.35In. S = 318 Lb per Sq In. 1.2 
R= 0In. 2 318 
M = MrTest 
Stest 
D-d 
oo Sr 
D 2 b a Mrest Aver Stest M 
8.25 1.6 7.55 0.99 624 266 222 895 
8.25 1.6 7.55 0.99 445 176 147 963 
9.1 2.025 8.40 1.415 750 287 239 998 
9.1 2.025 8.40 1.415 708 303 252 893 
11.75 3.35 11.05 2.74 1115 341 284 1250 
11.75 8.35 11.05 2.74 714 238 198 1145 
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Counterflow problems are handled in the same manner as parallel flow, 


except that Data For Solving Heat Transfer Problems 


UA 
M = —- 


4 
Gs (4) * Dm Ds Dm 
Di 


Problems in counterflow divide into three types depending upon the 


ie of the ratio Gs/G’s’ which may be designated by the symbol N. Cot. 2 
us, ; 
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The three types of counterflow problems are: (1) When N is less than 
one. (2) When N is equal to one. (3) When N is greater than one. 


When N is less than one, the small temperature difference occurs at 
that end of the heat transfer apparatus where the warm fluid is leaving. 
When N is greater than one, the small temperature difference occurs at 
that end of the heat transfer apparatus where the warm fluid is entering. 
When N is equal to one, the initial, final, and mean temperature differences 
are all equal. 
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A problem that frequently occurs is that of finding the quantity of 
heat which a given coil can remove when only the initial temperatures and 
the weights of the two fluids—for example, air and water—are known. 
Once the total heat transferred from the air to the water is known, it is a 
relatively simple matter to compute the final temperature of either the air 
or the water. Under these conditions, the following formula can be used 
to compute the total heat H transferred from a warm to a cold fluid in 
counterflow. 
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tials into convenient reference form. 


= Either Gs or G's’; whichever is larger. 


The first step in using Formula 6 is to find M by means of Formula 4. 
Then the corresponding value of Dm/D1 can be obtained from the table. 
This will be the value of F. 
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AN ILLUSTRATIVE EXAMPLE 


A steam coil having an area of 150 sq ft is to be used to heat 6000 
cfm of air. The value of U is 13 Btu. The temperature of the condens- 
ing steam is 220 deg and the initial temperature of the air is 40 deg. 
Find the final temperature of the air and the total heat transferred by 
the coil. 
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G’s’ = 6000 X (60/13.3) «K 0.24 = 6510 
(13.8 cu ft is volume of 1 Ib of air at 70 F; 0.24 = specific heat of air) 
M = UA/G’ s = (183 X 150) /6510 = 0.80. 
Referring to Col. 4 of the table for M = 0.30, find in Col. 1 Ds/Di = 0.74. 
Di = 220 — 40 = 180 deg 
Ds = 180 X 0.74 = 183 deg 
Referring to Fig. b, final air temperature 


te’ = te — Ds = 220 — 183 = 87deg Du=large temperature difference, and Ds=small temperature 
H=G’s’ (te! —ty’) difference used in determining log mean temperature difference, 


. i fi ° 
Heat removed = 6510 (87 — 40) = 306,000 Btu per hr Pee Fa a Ae ee ee See Se 


ing, pip 


° wie ae ee | 
S88S8 L882 Sexez & 





























formation needed in heat 
. « « For complete information, refer to the original article from 
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The Nature of Noise in Ventilating Systems 
and Methods for Its Elimination 


By J. S. Parkinson* (NON-MEMBER), Manville, N. J. 


tant in the design of ventilating and air condi- 

tioning systems. This is partly because condi- 
tioning is being used in office and residential locations 
where the requirements for noise control are more rigid, 
and partly because of an increasing noise consciousness 
on the part of the buying public. There is, however, lit- 
tle accurate engineering information available. The fol- 
lowing discussion presents certain definite facts which 
may be used as a foundation and indicates where fur- 
ther work must be done. It is presented only as a pro- 
gress report. 

In cooperation with the A.S.H.V.E. Technical Advis- 
ory Committee on Sound in Relation to Heating and 
Ventilation, the author has prepared a table of typical 
noise levels as they are encountered in various room lo- 
cations. These values are presented in Table 1. It has 
been suggested that as a temporary procedure the equip- 
ment noise level should not be greater than the back- 
ground noise level already existing in the space. This 
means that when the equipment noise is present the to- 
tal noise level will be increased 3 db (decibels). In 
cases where the equipment noise must be practically 
eliminated, it will be necessary to reduce such noise to 
a point about 10 db below the background level. Such 
a procedure disregards the effect of frequency varia- 
tions, but since the problem of annoyance versus fre- 
quency distribution is so complex, no simple specifica- 
tion can be set up to cover this point. In general, though, 
it may be said that the loudness level at any frequency 
should not be greater than the background noise, and 
at the high frequencies the loudness level of the equip- 
ment noise should if possible be materially lower. 

Two curves (due to Hale Sabine) are shown in Fig. 1 
which may be called equal 
annoyance contours. Since 
there are no exact data on 
the annoying or disturb- 
ing effect of various fre- 
quencies, such a _ curve 
can only be an_ esti- 
mate. The general form 
of these curves is, how- 


Ne control is becoming increasingly impor- 
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Fig. 1 — Relation between fre- 
quency and degree of annoy- 
ance for loudness levels of 


55 db and 75 db (estimated) 0 





ever, substantiated by numerous tests. The curves are 
drawn so as to pass through a loudness level for each 
frequency which is equally as annoying as any other 
point on the curve. Thus it may be estimated that a 
loudness level of 40 db at 5000 cycles is just as annoy- 
ing as one of 55 db at 1000 cycles, and that at 100 cycles 
it requires a loudness level of 68 db to be as annoying. 
The important fact to observe is that annoyance increases 
with frequency, and levels which are not disturbing at 
low frequencies may in consequence become trouble- 
some at high frequencies. 


Characteristics of Noise in Ventilating Systems 


In order to meet these requirements it is necessary to 
know the nature and source of the noise caused by ven- 
tilating systems. It must be determined where these 
sounds originate, how they are transmitted, and what 
measures can be taken to eliminate them. It is not the 
purpose of this paper to discuss the mechanical 
design of equipment in other than general terms, since 
this is a problem which the manufacturer is better 
equipped to handle than the acoustical engineer. 

The noise encountered in ventilating systems has three 
general sources, the motor, the fan, and the air itself. The 
motor generates frequencies which are related to the ro- 
tational speed, and the electrical frequency. The fan 
may generate sounds which are a function of its rota- 
tional frequency, and will also generate frequencies which 
are multiples of the blade frequency. The air moving 
past roughnesses or obstructions in the duct is set into 
vortices which give off high frequency sound. There 
may also be noise generated at the outlet which results 
from the abrupt change in dimensions or from faulty 
grille design. 

Usually of particular interest is the noise at a point a 
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Table 1—Typical Noise Levels in Various Locations 
Room Locations 
Loupness Levert 1n DeciBets 
TO BE ANTICIPATED* 
Min. Representative Max. 


Bond Files Badass ocd cwciccscccsvcccsvecs 10 14 20 
Radio Broadcasting Studios..............+++ 10 14 20 
I Mee Olt. ot eebdw ha endes enwe 15 20 25 
Residence Apartments, etc.............0-s00: 25 35 40 
Theaters—Legitimate ..........sseceeeseees 25 30 35 . 
Theaters—Motion Picture ............-00%08 80 35 40 
Auditoriums, Concert Halls, etc............. 25 80 40 
RN Ac ed bbe a rnecdcevenensesvscceccece 25 30 35 
Executive Offices—Treated Private Offices... 25 33 40 
Private Offices—Untreated ..........eeeee0: 35 45 50 
ci 6s pe ee dh basedeshheteeone 45 55 60 
Dn Widen tein e6sdnde savadeaeedes cuca 25 40 55 
CS Nace a cenehe Meena benedesees 80 35 4h 
Libraries, Museums, Art Galleries........... 30 40 45 
Public Building—Court Houses, Post Offices, 

GBs cove cdecsecccevesesdocse vescsecsess 45 55 60 
EE I a ne Sei des aac n ek eueedndabae 6s 40 50 60 
Upper Floors Department Stores............ 40 50 55 
Stores—General—including Main Floor Dept. 

DE Jikav th eldaeva vebee bhondededeecuees 50 60 70 
Se SD DD, oc icagleneteaweeb teense 40 50 60 
Restaurants and Cafeterias...........0sse0% 50 60 70 
SRD <6-cncbps scceserendsdesdessecs 50 55 60 
DT. bescendahstsoedssndedeunsetede sos 60 70 80 
Office Machine Rooms.......cccccccccsseccs 60 70 80 

Venicurar Noise 
Pn Cn  c56esketharesewnedecebeseus 60> 70 80 
TE A -ccncionne-4eedeh4enens debesecuce 55> 65 75 
ae oe ee te eins eee ada ws be be 50 65 80 
ee Ce |. tse eealeebuee baeees 75 85 95 
SD |. Sbwecondcdendovnstadaesaceonseces £0 85 100 





“It is assumed that if equipment noise alone is not greater than these 
levels of background noise at any frequency band, results will be com- 
mercially satisfactory. When both are heard together, an increase in total 
level of 8 db can be anticipated. 

>For train standing in station a level of about 45 db is the maximum 
which can ordinarily be tolerated. 


Table 2—Loudness Level in Decibels at Various Speed Ranges 


Frequency 700-780 rpm 1284-1570 Fem 1760-2085 rem 2580-3440 Fem 
Total 59 77 59 74 
0-64 5 20 14 35 
64-128 19 41 24 45 
128-256 58 72 58 69 
256-512 53 75 53 73 
512-1024 47 66 45 61 
1024-2048 45 65 438 58 
2048-4096 42 63 42 58 


few feet from the outlet of the duct where it enters the 
room. Measurements in various locations have shown 
that this loudness level may vary over a wide range— 
from 50 to 90 db above 10°" watts/sq cm. A fairly repre- 
sentative range for untreated systems is from 55 to 75 
db. In a small experimental system set 
up at the laboratory, consisting of a 
large blower (63 forward curved 
blades) connected to about 20 ft of 
18 in. x 18 in. galvanized iron duct, 
the frequency analyses for different 
speeds gave the loudness levels shown 
in Table 2. 


80 


Fig. 2 — Increase in intensity level with 

increase in air speed. The range of fan 

speeds is the same in both groups, but 

group I used an intake restriction where 
group 2 did not 
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In order to change air speed the opening at the in- 
take was constricted by a circular insulating board baffle 
and two different size pulleys were used on the fan. The 
baffle was used in making the measurements reported in 
the first two columns. The pulley diameter was 22 in. 
in column one and column three, 12 in. in column two 
and column four. 

Two more ventilating systems were investigated un- 
der actual conditions of use. System A was an exhaust 
system connected to the blower through about 30 ft of 
6 in. x 20 in. duct, opening into a small office through 
an opening in the side. The motor in this system was 
definitely noisy. System B was a pressure system open- 
ing into a small office through about 30 ft of 10 in. diam- 
eter round duct with a right angle bend at the opening 
and three more such bends between the opening and the 
fan. These systems were both sufficiently noisy to cause 
complaints. Air speeds were in the normal range for such 
installations. The frequency distributions were as fol- 
lows, expressed in terms of loudness level: 


0-64 64-128 128-256 256-512 512-1024 1024-2048 2048-4096 ToraL 


System A 61 55 72 65 63 55 51 73 
System B 62 57 69 66 55 43 36 71 


In four cases out of these six the frequency band from 
128 to 256 cycles contained the highest amount of en- 
ergy. In the remaining cases the next highest frequency 
band—from 256 to 512 cycles—became more prominent 
as the air speed was increased. In every system meas- 
ured during the course of these experiments the major 
part of the energy lay in this range. Therefore, if a re- 
duction in the total loudness level is desired, a reduction 
in this range of frequencies is the first essential. Since 
decibel levels must be added logarithmically to arrive at 
a total, even a large decibel reduction in a high frequency 
band will make only a small fraction of a decibel change 
in the total loudness level. On the other hand, a reduc- 
tion in one of the higher bands may make a very appre- 
ciable difference in the annoyance factor. In general, it 
will make a difference whether a noise level guarantee is 
involved. Such guarantees are almost invariably based 
on the total noise level, and in such a case the low fre- 
quency range must receive first attention. If no guar- 


antee has been made, and it is desired merely to make 
the noise less disturbing, a treatment to reduce the high 
frequencies may be adequate. This will be discussed more 
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in detail when the effect of sound absorbent materials is 
considered. 

Table 2 shows certain useful facts about the relation 
between noise and air speed. When the air speed was 
increased by decreasing the pulley size and hence in- 
creasing the fan speed, the noise level increased. Com- 
pare column 1 with 2, and 3 with 4. On the other hand, 
increasing air speed by increasing the size of the intake 
opening scarcely affected the noise level and actually de- 
creased it in some cases. This can be seen by comparing 
columns 1 with 3, and 2 with 4. It is probable that the 
constriction placed over the intake interfered with the 
uniformity of air flow into the blades, thus increasing 
the noise level instead of decreasing it. These deduc- 
tions corroborate a fact which has been observed else- 
where, that noise level is a function of fan speed rather 
than of air speed. 

Additional data on the variation of noise level with 
air speed and fan speed are presented in Figs. 2 and 3. 
In this case the ordinates are intensity levels in decibels 
without correction to the ear threshold since the varia- 
tions of the level with air speed and fan speed were of 
sole interest. See also Table 3. 

In this case the fan speed was the same in both 
groups. The increases were obtained first by increasing 
the motor speed and then by decreasing the pulley diam- 
eter. Here also the levels are related directly to fan 
speed but not to air speed. The frequency range may be 
divided readily into two groups. The frequencies below 
512 cycles exhibit a fairly constant relation between fan 
speed and noise level with the exception of the 256-512 
band in group one. This appears to belong more closely 
with the high frequency group. Those above 512 cycles 
also exhibit a fairly constant increase in noise level with 
fan speed, but the slopes of the curves are different from 
those in the low frequency group. This is interpreted to 
mean that the source of noise in the two frequency 
ranges is different. As suggested, it is probable that the 
upper frequencies are largely created by air turbulence. 


Methods of Eliminating Noise 


There are a number of methods of preventing noise 
in ventilating systems, most of which are familiar. Vibra- 
tions can be prevented from telephoning through the 
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Table 3—Increase in Intensity Level at Various Frequency Bands 
Expressed in Decibels per Velocity Increase of 100 fpm 


Wits Constriction Witnovut Constricrion 


on INTAKE on INTAKE 

BG  -aacdenaeckous vane eeeeee 2.0 db 0.92 db 
ME, acGuses ews eo oenekiones 1.15 0.84 
PRP RES Wi cade its 4nneeuades 1.85 0.95 
REY dice Sas beth in ceagucdeud 1.85 0.78 
Dt <skeencieatickichsachkheia 2.64 1.31 
a ee 2.75 1.37 
DEE Sin 0s dcdbeanteedese dee 2.94 1.31 
GE in dctwis cc huab eka cates 3.13 1.38 


walls of a duct by using suitable flexible connections be- 
tween the fan and the duct. The fan and motor should 
be separated from the building structure by vibration 
insulating mounting. Fan speeds should be kept as low 
as possible, and equipment should be well balanced and 
free from excessive vibration. Large duct sections should 
be braced to avoid resonance and diaphragmatic re- 
sponse. Construction should be such as to avoid un- 
necessary air turbulence. All these are precautions which 
any competent engineer will observe. 

But there are many cases where even with all pre- 
cautions the system is still unsatisfactory. In such cases 
sound absorbent lining placed inside the duct can be 
used with good effect. In choosing such a lining, a num- 
ber of factors must be considered. The most obvious is 
sound absorbing efficiency, especially in the range be- 
low 500 cycles. Nearly all acoustical materials display 
high efficiency at the upper frequencies, but special de- 
sign is necessary to obtain efficiency in the low frequency 
range. If a porous material is used, it must possess a 
fairly high flow resistance. 

In addition to a good absorption-frequency charac- 
teristic, the material must be resistant to moisture and 
vermin, non-combustible, and must offer little frictional 
resistance to the passage of air across its surface. 


Theory of Sound Transmission Through Lined Ducts 


A sound wave generated within a three dimensional 
closed space will undergo reflections at a rate equal to 


vs 
n= — (1) 
4V 
where n = number of reflections per second 
s == surface area of enclosed space 
V = volume of space 
‘= velocity of sound 
The energy after reflections will 


be 


na 


E=E.(1— a)" (2) 
where E. =the initial energy 
a = the absorption coefficient of the 
reflecting surface. 


If sound traveling down a duct is con- 
sidered as suffering a similar series of 


Fig. 3—Increase in intensity level with in- 

crease in air speed. The range of fan speeds 

is the same in both groups, but group | 

used an intake restriction where group 2 
did not 


Fig. 4—Attenuation in decibels with 
increasing length of absorbent 
lining 
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reflections, the analogue to the quantity 4V’/s, which 
represents the mean free path in a three dimensional 





Tra 
space, is for the two dimensional case, , and 
vp 
ia=--e 
ta 


where p =the perimeter and 
a =the cross sectional area. 
The energy absorbed in unit time in a three dimensional 


space is inversely proportional to the mean free path. 
On this theory, in a duct the energy absorbed in unit 
time (or, equivalently, in unit length) will be propor- 
tional to p/a or inversely proportional to the hydraulic 
radius. If the energy equation is written in a form suit- 
able to express reductions, substituting for n: 


E uP 
—=( 1 — «) Ta (3) 
EB. 
and therefore 
Eo vp 
log — = — —— log (1 — a) (4) 
Ey na 
or Energy reduction in Decibels 
Kp 
R = ——- log (1 — a), for unit length, (5) 


a 
where K is the experimental constant, as yet undeter- 
mined, Some experimental constant must be introduced 
to allow for the difference between the absorption coeffi- 
cient as measured for random incidence in the reverbera- 
tion chamber and the coefficient which must be used for 
waves traveling parallel to the surface of the material. 
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This and the question of transverse flow are both in- 
volved. 

In ducts whose cross sectional dimensions are of 
the same order or smaller than the wave length, the 
random reflection hitherto assumed is more likely to be 
replaced by a plane wave form travelling down the 
length of the duct. In such a case the effect of the lining 
would be to strip energy from the edges of the wave. 
There will then be a flow of energy transversely across 
the face of the wave depending on the pressure gradient 
produced by the absorption of energy at the edges." 

No attempt will be made here to deduce a complete 
mathematical theory for this case, but certain facts are 
apparent. The energy absorbed from the edges of a 
plane wave will be governed considerably by the ratio 
of the wave area in contact with the duct walls to the 
total area of the wave. This will be again expressed by 
p/a. The energy ratio will be again a direct function of 
the absorbing efficiency with the length as an exponen- 
tial. The question remains, however, as to whether a 
change in the experimental constant will take care of 
variations in the transverse flow with different absorbers 
and different shapes, or whether some power of the 
quantity p/a must be used. This question will be dis- 
cussed further as the course of the experiments are 
described. 

Experimental Data 


Single Frequency Tones 

These experiments employed a loud speaker actuated 
by a vacuum tube oscillator as a sound source. A warble 
of +20 cycles was applied to the test tone. The length 
of test duct was about 10 ft, terminating in a right angle 
bend at the point where the duct opened into the test 
room. Dimensions of the duct were 18 in. x 18 in. One 
microphone was placed at the beginning of the test length 
and a second at the outlet. Each was arranged in such 
a way that a number of positions could be taken to 
average out variations in the wave pattern. In making 
the experiments, succeeding sections 2 ft long were lined 
with absorbent material starting at the end nearest the 
source until the total length had been lined. In some 
cases the unlined duct itself showed an appreciable 
reduction. 

A typical set of curves obtained from this test are 
illustrated in Fig. 4. The sound absorbent used had an 
absorption-frequency characteristic peaked at 1024 
cycles. These curves demonstrated several useful facts. 
First, the assumption of a uniform decibel reduction per 
unit length is substantiated. Second, the reductions are 
uniform with length at all frequencies, and the slopes 
vary only with the absorption coefficient. This last fact 
was deduced as follows: Using the formula given under 
(5), K was found to be —1.95 for one frequency. As 
indicated in Fig. 4, the coefficients obtained at other 
frequencies from the slopes of the curve using this con- 
stant agree well with reverberation chamber coefficients. 
These experiments were repeated with a number of 
different types of linings, and the conclusions verified. 

The next problem was to check the assumptions of 
the formula for different duct sizes. The above experi- 
ments dealt only with the single duct 18 in. x 18 in. Data 
were collected from other laboratories as well as for 
these experiments, and the results are shown in Table 4, 


1 Dat a Room Designed for Free Field Measurements, by 
E, SI Bedell Ceurnal of the Acoustical Society of America, October, 


1936). 
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Table 4—Decibel Reductions for Various Size Ducts 
MEASURED CALCULATED 
Repuction REDUCTION PER 


Duct Size FREQUENCY per Foor Fr Formuta (6) 
i’ Se EA. (Bows cocecduss ta 256 0.62 db 0.34 db 
18 in. x 18 ib acaacsewdeane 512 1.55 1.37 
7 Sa eo Mivcagiveteseecs 1024 3.64 8.85 
18 in. x 18 DR 6 ddsiewabins bia 2048 3.13 3.71 
pet Me ap PER TR en ae 4096 2.23 2.89 
18 in. x 18 icrteetsdnawors 256 0.44 0.31 
18 ew Be Dhaba ccssececces 512 1.15 1.73 
Ss Yk ee eee 1024 2.36 2.76 
18 in. x 18 ER reas Per 2048 3.29 2.36 
he >) ee Saar 4096 2.34 2.15 
7% in. x 17 tab ede sens ste 256 1.10 0.39 
ee i wad dain 512 1.50 2.19 
7% in. x 17 Ps ctakconad ate 1024 3.65 3.48 
fe. rer er 2048 4.52 2.97 
 . S ) a See 128 0.18 0.28 
38% in. x 17 intial eleaee 256 0.94 0.54 
ee “Da linebevieneton 512 3.11 3.03 
8% in. x 17 issuneveaceesion 1024 4.20 4.81 
8% in. x 17 sdb hecs biveea® 2048 7.76 4.11 
as =: J Serer peperrer 1000 4.75 4.62 
8 in. x 10 RRS rae epee es 1000 5.62 6.61 
oe eS Terre 512 1.88 1.98 
ee a ee ee 400 1.2 1.39 
Dee 26 Se Diiswacabesentons 1000 4.56 6.19 
6 a © -- Biedesasessetcws 512 2.56 2.92 
6 in. x 6 Bhs 06 ccaenetecs 1024 4.00 4.64 


column 3. Again all tests were made using single fre- 
quency tones, usually with a warble applied. 

It was found that the original formula (5) gave re- 
sults which were considerably too large for small duct 
sizes and large perimeters. Increasing the exponent of 
p does not correct this difficulty, for in any case where 
the exponent of / differs from the exponent of a an 
optimum duct shape will be found which is a better 
absorber than any other shape either larger or smaller, 
a result which appears untenable. The procedure finally 
used was to vary the exponent of the ratio (p/a) until 
a value was found which satisfied all conditions. Using 
this value a new experimental constant was computed. 
The best correlation to the data was found for exponents 
varying from 0.50 to 0.55, but since the experimental 
deviation was still considerably larger than the deviation 
produced by altering the exponent of (~/a) slightly, a 
value of 0.50 was finally selected. The formula then 
became : 


p ; 
R=—2.84 r( — ) tog (1—a) (6) 
a 


(introducing the length factor /) 


The data in column 4 of Table 4 are calculated from this 
formula (6) and the absorption coefficients of the mate- 
rials as published. 

While there are variations in many cases between 
measured and computed values there is no consistent 
trend in these variations, and the average error is less 
than 0.02 db. It therefore is possible that the variations 
observed are variations in absorbing efficiency or errors 
in measurement. For example, no account has been 
taken of the absorbing power of the duct itself when 
used in combination with a sound absorbent lining. There 
are many cases where such lining displays quite differ- 
ent properties when cemented to a sheet metal surface. 

Elementary considerations would lead one to expect 
a constant much larger than 2.84, and it would be of 
interest to investigate this point. Since, however, the 
principal object of this work was to involve a simple 
working formula for engineering use, it has not as yet 
been possible to do this. 
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The formula in its present form indicates several facts 
of fundamental importance. As long as the shape factor 
is constant, the larger the duct, the smaller will be the 
attenuation. The attenuation increases more and more 
rapidly with increasing values of a. It is therefore de- 
sirable to use absorbing materials having as high a co- 
efficient as possible. For example, in any given duct a 
material having 75 per cent absorption will produce three 
times as much attenuation per lineal foot as one having 
a coefficient of 3714 per cent. Some of these conclusions 
are not new, but experimental verification has been lack- 


ing. 
Fan and Blower Noise 


The final step in these experiments was to apply the 
conclusions obtained above to actual ventilating system 
noise. For this purpose a new test set-up was con- 
structed with a large blower (63 forward curved blades, 
capable of delivering 6,000 cfm at 200 rpm) in one 
room, a length of test duct leading through a carefully 
sound insulated wall into another room, and microphone 
at the outlet of the duct in the receiving room. The fan 
was of the multi-blade type, driven by a 5 hp electric 
motor. Both fan and motor were mounted on a vibration 
insulating platform to prevent direct communication 
through the floor. The fan was connected via a 39 in. 
adapter to the test duct, which was 18 in. x 18 in. and 
14 ft long. The air was taken in and exhausted through 
large doors 3 ft 6 in. x 7 ft 0 in. The duct itself was 
wrapped with 2 in. of rock wool blanket to avoid trans- 
mission through the walls into the receiving room. The 
microphone was placed in the test room at several posi- 
tions within 30 in. of the end of the duct, but in no case 
beyond the plane of the end of the duct. Several tests 
were made to determine whether background noise or 
noise transmitted from the fan room by other means than 
through the duct could be interpreted in the results. In 
one case the duct was sealed off at a point before it 
entered the test room with an air tight seal. This pro- 
cedure reduced the noise at all frequency bands to a point 
well below the levels measured during test. It appears 
safe to assume, therefore, that whatever sound reached 
the test room came through the duct. Transmission 
through the wall of the duct was prevented by a flexible 
canvas connection between fan and adapter section. 

Air velocity measurements were made with a Pitot 
tube and inclined water gage. Where necessary this 
gage was checked by a Wahlen gage. All air velocities 
given were the weighted average of seven Pitot positions 
taken across the duct. The Pitot tube was placed about 
five diameters from the outlet and six to seven diameters 
from the fan. 

The noise analysis of this blower unit has already been 
given in Table 2 for various speeds. Typical reductions 
for the various frequency bands with succeeding lengths 
of lining material are given in Table 5. 

It will be found upon analysis that the formula given 
holds fairly well for the first few feet, but beyond that 
point the reductions are less than expected. At the low 
frequencies this effect is less pronounced, but at the 
high frequencies the principal reduction occurs in the 
first few feet of lining. 

In order to investigate this point the microphone was 
connected to the interior of the duct by a rubber tube 
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Table 5—Reductions in Noise Level Produced by Various 
Lengths of Duct Lining 


REVERBERATION 
CHAMBER 
ABSORPTION Larce Brower—Arir VELociITIES AVERAGED 

Frequency CoerFIciENnT FROM 2600 to 3700 Frm 

Bano OF MATERIAL 2 Fr 4 Fr 6 Fr 8 Fr 

0-64. ioe 2.1 db 4.0 db 6.2 db 

64-128 0.08 1.5 1.0 3.2 3.2 db 
128-256 0.83 2.2 1.9 3.9 3.5 
256-512 0.56 3.2 5.0 6.6 7.7 
512-1024 0.67 5.3 8.5 9.3 9.6 
1024-2048 0 67 8.5 10.1 9.7 11.0 
2048-4096 0.64 6.1 7.8 6.6 7.9 

Total ves 1.5 2.6 3.1 4.0 


Table 6—Reductions in Noise Level Produced by Additional 
Lengths of Duct Lining 


FREQUENCY 4 Fr Appep 6 Fr Appep 8 FrAppep 10 Fr Appep 
0-64 4.5 db 5.7 db 7.7 db 7.0 db 

64-128 5.7 7.3 9.7 8.3 
128-256 3.1 4.3 2 5.5 
256-512 3.1 4.3 6.9 6.5 
512-1024 3.5 5.7 5.3 5.7 
1024-2048 7.9 7.2 8.7 10.1 
2048-4096 7.4 7.6 7.9 7.9 
4096-8192 11.9 11,9 12.9 11.8 
4.4 5.4 6.4 7.7 


at various points along its length. Starting at a point 
where there was only one foot of lining material between 
the tube position and the blower, successive positions 
were taken along the duct so that an increasing length 
of lining material intervened. The differences between 
the base reading with 1 ft of lining effective and varying 
increments of length are given in Table 6. (Same ma- 
terial as in Table 5.) 

At the high frequencies, the noise level appears to 
drop to a certain constant level after which further 
lengths of lining have little effect. To some extent this 
effect is observable at the low frequencies, but not to 
such a pronounced degree. The total noise reading, 
which is determined almost entirely by the low frequen- 
cies, displays this tendency only slightly. Since the 
experiments on single frequency tones all show a uni- 
formly increasing decibel attenuation with increasing 
length, the explanation must be related to the condi- 
tions of this particular test. If the lining attenuates 
uniform sounds originating at the fan, the only possible 
explanation is to assume another source of noise con- 
tributing to the level at the microphone. The experi- 
ments previously described indicate that when the air 
is blocked off, there is little noise present. This process 
of elimination indicates that the air itself must be gen- 
erating new sound as it passes through the duct. 

If this is the case, it might be supposed that the air 
velocity would be a controlling factor, and that frictional 
effects at the surface of the lining material would be 
important. The early experiments were run at high air 
speeds. Accordingly experiments were tried over a 
lower range of air speeds from 700 fpm to 2100 fpm. In 
all cases the results were of the same order. Measure- 
ments were likewise made of the frictional resistance of 
the lining material. It was found that this material 


increased resistance by about 19 per cent more than 
the unlined duct, an increase which does not appear 
sufficient to account for the results. 

It was concluded that this non-linear reduction was 








March, 1937 


characteristic of the system. The next step was to test 
other systems, for comparison purposes. Two such 
systems were investigated. These were exhaust ducts 
leading from other laboratory spaces, operating at a 
rather low air velocity. One system consisted of an 
11 in. diameter round duct with a run of about 20 ft 
to the fan, containing three right angle bends. The other 
system consisted of a 634 in. diameter round duct, hav- 
ing a run of about 40 ft, with three right angle bends. 
Results on both systems were similar. Those obtained 
for the first system are presented here as typical. (A 
different lining material was used, so the results are of 
a somewhat different order.) 


Table 7—Reductions in Noise Level Produced by Various 
Lengths of Duct Lining 


ABSORPTION 
COEFFICIENT 124 IN. LINING 
FREQUENCY OF MATERIAL 62 IN. LINING 124 IN. LINING AND BEND 
0-64 ohn 0.6 db 1.6 db 2.6 db 
64-128 0.10 0.6 2.6 3.2 
128-256 0.13 1.8 4.3 4.7 
256-512 0.30 4.2 8.6 8.2 
512-1024 0.76 17.3 26.1 29.9 
1024-2048 0.84 24.8 28.8 28.8 
2048-4096 0.80 14.7 19.7 20.3 


Up to 512 cycles increasing length of lining produces an 
approximately proportional increase in attenuation, but 
above this frequency the same non-linearity is observed 
as in the original experimental system. In all systems 
tested, this effect has appeared. 

Sound absorbing treatment should evidently be placed 
at the outlet, since only in this way can it act upon 
sound generated as the air passes through the duct. For 
high frequency correction any reasonably efficient mate- 
rial is adequate and a length corresponding to ten diam- 
eters is probably ample. For low frequency correction 
and reductions in total loudness level a prediction can 
be based on the formula (6), but a factor of safety will 
be necessary until the effect of noise generated along 
the duct itself upon these lower frequencies is evaluated. 

Since most sound absorbent materials of a porous 
nature are relatively inefficient at the low frequencies, 
other methods of sound elimination have received atten- 
tion. This work has not progressed to a point where 
it can be reported, but it has already been found possible 
to produce many times the attenuation for a given length 
at low frequencies by specially designed wave traps and 
filters as compared with what can be obtained with sim- 
ple lining material as ordinarily used. 


Future Work 


As stated earlier, this work can only be regarded as 
a progress report. Among the problems which still re- 
quire solution are (1) a final quantitative answer to 
the question of noise generated within the duct, (2) the 
effect of bends and splitters (3) evaluation of the basis 
for the experimental constant in the formula, and (4) 
effect of grilles and standard outlet openings on the 
noise level. It is hoped that the discussion may inspire 
enough interest so that other investigators may see fit 
to carry on the work. 











Investigations on the Exchanges of Energy 


Between the Body and Its Environment 


By Charles Sheard,* Ph.D. and Marvin M. D. Williams,** Ph.D. (NON-MEMBERS) Rochester, Minn. 


the result of the balance between the production 
of heat in the body and the loss of heat from the 
body. This constancy of internal temperature is main- 
tained in the face of rather wide variations in the pro- 
duction of heat and in the environmental conditions. 
It has been shown by various investigators' that ap- 
proximately 75 per cent of the total elimination of heat 
from the body is by radiation, conduction and convec- 
tion from the skin and about 25 per cent by the vapori- 
zation of water from the skin and lungs when activities, 
short of physical labor, are carried on under comfortable 
environmental conditions. The necessity of the addi- 
tional clothing in cold weather, on the one hand, in 
order to prevent an excess loss of heat from the body 
and, on the other hand, the inadequacy of the processes 
of radiation, convection and conduction to produce suf- 
ficient dissipation of heat in hot weather without in- 
creased vaporization of water from the skin are so well 
known that a passing mention of them is sufficient. 
The temperature of the skin in any small area is the 
resultant of the heat brought to it largely by the blood 
and of the heat lost by the various dissipative processes 
which have been mentioned. Hence the amount of heat 
to be lost, in order to maintain constancy of the internal 
temperature of the body, and the temperature and hu- 
midity of the environment into which this energy has 
to be dissipated are the two chief factors which control 
the temperatures of various parts of the surface of the 
body. Recent investigations® * have indicated that, under 
increased environmental temperatures or with an in- 
creased production of heat, there is a change in the 
amount of blood, under the control of the mechanisms 
regulating temperature, which is brought to various por- 
tions of the surface of the body. Apparently, within the 
comfortable ranges of temperatures and humidities, this 
accuracy of regulation, in order that the production of 
heat may equal the loss of heat, is accomplished largely 
by the peripheral vascular systems of the extremities. 


r NHE constant internal temperature of the body is 





*A Method for the Determination of Heat Production Over Long Periods 
of Time, L. H. Newburgh, F. H. Wiley and F. H. Lashmet, Jour. Clin. 
Investigation, 1931, 10:703. 

*The Réle of the Extremities in the Dissipation of Heat, W. G. Mad- 
dock and F. A. Coller, Am. Jour. Physiol. 1938, 106:589. 

The Function of Peripheral Vasoconstriction, F. A. Coller and W. G. 
Maddock, Ann. Surg., 1934, 100:983. 

“Director, Division of Physics and Biophysical Research, The Mayo 
Foundation and The Mayo Clinic. 


**Associate, Division of Physics and Biophysical Research, The Mayo 
Foundation and The Mayo Clinic. 

Presented at the 48rd Annual Meeting of the American Socizry 
or HeaTING AND VENTILATING ENGINEERS, St. Louis, Mo., January, 1987. 
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This presentation gives the results of investigations 
concerning the changes in temperature of the skin in 
various regions of the body produced under varied but 
controlled environmental conditions, direct evidence 
concerning the portions of the surface of the body which 
are chiefly concerned with the exchanges of energy be- 
tween the body and its environment, as well as furnish- 
ing indirect evidence concerning the increase or decrease 
of supply of blood to various peripheral regions. 


Controlled Environmental Temperatures and 
Humidities 


In these investigations three psychrometric rooms 
were used, equipped with apparatus capable of maintain- 
ing the environmental temperatures within +1 F and 
the humidity within +3 per cent. In general, these 
rooms have been maintained at 65 to 68 F (17.5 to 
20 C), 76 to 78 F (24.4 to 25.5 C) and 90 to 92 F 
(32.2 to 33.3 C) respectively with a relative humidity 
of 40 per cent in order to investigate the effects pro- 
duced by sudden changes in environmental temperature 
(accomplished by moving the bed and subject from one 
room to another) on the skin temperatures of various 
regions of the body in a basal metabolic condition as 
well as subsequent to the ingestion of food, exercise or 
change of posture of the body or of the extremities 
only. The maintenance of a room at a temperature of 
77 F (25 C) and 40 per cent humidity the year around 
provides a means of investigating, under standard con- 
ditions, the skin temperatures of normal subjects and of 
those who have peripheral vascular deficiencies. En- 
vironments which are relatively warm (90 F) and cool 
(65 F) respectively enable these and other types of data 
to be obtained in cases of persons who complain of 
symptoms and reactions produced by heat and cold. 

The subjects wore very light weight pajamas, so 
arranged that the arms and legs were exposed, and re- 
mained in a horizontal position on a comfortable bed 
during the period from 9 a. m. to 5 p. m. The head 
was raised slightly and a stand was arranged to carry 
reading material in order to minimize restlessness and 
to insure the arms remaining as much as possible in 
the horizontal position. 


Thermocouples and the Measurement of Skin 
Temperatures 


The temperatures of the plantar surfaces of the right 
and left great toes (designated in Fig. 1 by the numer- 
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als 2 and 3), the volar 
sides of the distal phal- 
anges of the right and 
left middle fingers (7 
and 8), upper legs (4 
and 5), ulnar wrists 
(9 and 10) and fore- 
head (6) were meas- 
ured by means of cop- 
per-constantan thermo- 
couples. Thermocouple 
No. 1 was used for 
checking the tempera- 
ture of the room in the 
vicinity of the subject 
or, in many instances, 
was a thermocouple so 
constructed and en- 
cased as to be suitable 
for the measurement of 
the rectal temperature. 
Details relative to the 
construction of thermo- 
couples and germane 
topics are to be found 
in a previous paper.* 
Each _ thermocouple 
was fastened in position by narrow strips of adhesive 
tape, the thermocouple leads (each 10 ft in length) being 
arranged and gathered into two suitable holders at the 
head and foot of the bed to assist in preventing loose- 
ness or poor contacts of the thermocouples. The distal 
ends of the copper and constantan conductors are fast- 
ened to strips of copper and constantan which, in turn, 
are rigidly fastened into blocks of bakelite. These ter- 
minals are then plugged into a series of constantan- 
copper receptacles. By connecting the constantan re- 
ceptacles in series with the constantan element of the 
common junction maintained at a specified temperature 
(42 C) and by using a bank of copper switches, it is 
possible to introduce any desired thermocouple into the 
galvanometric circuit. The deflections of the 
galvanometer, converted into equivalent de- 
grees Centigrade, enable the investigator to 
obtain the skin temperatures very rapidly and 
with an accuracy of about 0.2 C. Similar sets 
of receptacles (20 in a room) are installed in 
each room and the readings of skin tempera- 
ture are made by the operator at the central 
switchboard. Such an ensemble makes it pos- 
sible to transfer bed, patient and thermocouples 
from one room to another, hence deleting the 
errors and delays occasioned by removing and 
replacing thermocouples. Data on several sub- 
jects can be obtained during the working 
period. 





sketch 
showing the location of thermo- 
couples 


Fig. 
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Skin Temperatures and the Basal 
Metabolic State 
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relaxation and comfortable environment. The fasting, 
resting nude subject in an environmental temperature 
of about 75 to 77 F (24 to 25 C) with a relative humid- 
ity of 20 to 40 per cent produces heat at the basal rate. 
Since the internal temperature of the body remains con- 
stant it follows that the removal of heat from the body 
must be at the rate at which it is produced. It is neces- 
sary, therefore, to obtain data concerning the values of 
the skin temperatures in various areas of the body in the 
basal state in order properly to evaluate the role which 
the various portions of the surface of the body play in 
the dissipation of heat so that the temperature of the 
body, as evidenced by rectal readings, may be kept con- 
stant. Previous investigations’, *, * have shown that, in 
an environment of approximately 25 C and relative 
humidity of 25 per cent, the skin temperatures of the 
forehead, trunk and extreme upper portions of the arms 
and legs are commensurate and generally within the 
range of 32 to 35 C, whereas there is a temperature 
gradient in the extremities, the lowest temperatures 
being found in the fingers and toes. 

A set of representative data obtained on a subject 
in the basal state is shown in Fig. 2. The room tem- 
perature was maintained at 77 F (25 C) with a relative 
humidity 40 per cent. Readings of the temperatures 
of the plantar surface of the left great toe only (curve 4) 
are given. Readings obtained under the same environ- 
mental conditions on the right great toe and other toes 
of this and other normal subjects have shown that the 
temperature curves closely parallel each other with tem- 
perature differences ranging between 1 and 2 C. The 
time-temperature curve of the ulnar wrist follows quite 
closely the curve for the finger, and is about 1 C lower 
at the corresponding time of measurement. The tem- 
peratures of the toes are maintained at a quite constant 





5Loc. Cit. Notes 2 and 3. 

*Human Calorimetry. III. Temperature Distribution, Blood Flow and 
Heat Storage in the Body in Basal Condition and After the Ingestion of 
Food, A. C. Burton and J. R. Murlin, Jour. Nutrition, 1935, 9:281. 

7Changes in Surface and Rectal Temperatures in Man Produced by the 
Ingestion of Food Subsequent to Twenty-four Hour Fast, J. F. Herrick 
and Charles Sheard, Am. Jour. Physiol., 1935, 113:62. 
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When the expression basal metabolic state 
is used, certain conditions are requisite namely, 
fasting, normal body temperature, muscular 


*The Electromotive Thermometer: An Instrument and a 
Method for Measuring Intramural Intravenous, Superficial 
and Cavity Temperatures. Charles Sheard, Am. Jour. Clin. 
Path., 1981, 1:209. 
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Fig. 2—Curves (1, 2, 3 and 4) of the skin temperatures of a normal male. 
Curve 5 shows the temperatures of the toes of another male of the same age, 


height and (approximately) weight. 
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level, whereas the finer adjustments, or regulations of 
heat loss from the body, are controlled largely by the 
fingers and lower portions of the arms, as is evidenced 
by the rhythmically fluctuating curve of the temperatures 
of the fingers. 

Curve 5 (Fig. 2) is the plot of the temperature read- 
ings of the toe of another subject occupying the room 
at the same time, and is introduced to show the differ- 
ences in the temperatures of the extremities which may 
arise in individuals having nearly equal basal metabolic 
rates. The temperature of the forehead of subject No. 2 
was maintained at 34.5, +0.25 C. The time-tempera- 
ture data on the fingers and wrists show slight varia- 
tions from 35.5 C. The temperatures of the forehead, 
fingers, wrists, and upper portions of the legs main- 
tained maximal and approximately constant values; the 
dissipation of heat under the environmental condition 
specified was largely controlled in this person by the 
toes, feet and lower portions of the legs. 

The initial portion of curve 5 shows a set of time- 
temperature relations for the toes which we have fre- 
quently encountered in these investigations when the 
subject has been up and around for an hour or more 
before undressing and lying down on the bed. There 
is a rapid rise in temperature for the first half hour, 
followed by a corresponding decrease in the succeeding 
half hour, to be followed in turn by a rise to a value 
which is fairly high. These initial effects are evidently 
associated with change in posture and are the subject of 
a separate investigation. 

It should be pointed out that the basal rates of these 
subjects were: No. 1, 43.7 cal per square meter per 
hour and No. 2, 41.1 cal per square meter per hour. 
They were both males, nearly of the same age, height 
and weight (20 Ib difference). The dissipation of heat, 
as indicated by the measurements of the skin tempera- 
ture, is considerably greater in the individual who has 
the lower basal metabolic rate. Attempts* have been 
made to correlate the average skin temperatures of the 
great toes with the basal metabolic rates under constant 
environmental temperatures. The results obtained in 
these investigations cause doubt of the existence of such 
a linear relationship. 

These tests definitely point to the necessity for ob- 
taining the various skin temperatures over a consider- 
able period of time while the subject is in the basal 
state, before proceeding to measurements of the effects 
produced by changes in environmental conditions, the 
ingestion of food, exercise, posture and the like or, 
again, in clinical investigations of individuals having 
vascular diseases. 


Thermal Changes Induced by the Ingestion of Food 


The necessity of basal metabolic conditions is empha- 
sized when investigations are to be made on the so- 
called specific dynamic action of foods, or in the deter- 
mination of the thermal changes produced in various 
areas of the skin of the body subsequent to the inges- 
tion of food. After a fast of from 12 to 18 hours and 


“Loc. Cit. Note 2 and 3. 
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after the temperatures in each area have remained con- 
stant to within approximately 1 C, the subject ate a 
meal which was balanced in essential types of food and 


sufficient to satisfy the hunger. In all instances, the 
temperature of the forehead remained constant within 
1 to 1.5 C throughout the day. In general, shortly after 
the ingestion of food, the temperatures of the fingers, 
wrist and upper leg rise to their maximal values. The 
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Fig. 3—Curves showing the time-temperature relation- 

ships of the wrists, fingers and toes of a normal male 

subject in the basal condition and after the ingestion 

of food. Environmental temperature 77 F (25 C) and 
40 per cent relative humidity 


temperatures of the toes and of the lower extremities 
rise, in a room temperature of 25 C and 40 per cent 
humidity, in a manner represented in curve 5 of Fig. 3. 
The time of the initial temperature change, the maximal 
value attained and the duration of the cycle of the change 
of the temperatures of the extremities vary with differ- 
ent individuals and in the same individual on different 
days. In general, it may be stated that the temperatures 
of the fingers and lower portions of the arms rise to 
their maximal values before the regulation of the elimi- 
nation of heat is taken up by the lower extremities. 
There may be more than one cycle in the rise and fall 
of temperatures of the toes after the ingestion of food. 
In general, the blood pressures increased 5 to 15 per 
cent and the pulse rates were augmented 10 to 20 per 
cent shortly after the subject had eaten. These changes 
varied in their periods of duration, but, in general, de- 
creased to normal values within an hour or two. 

These results confirm the general trend of the con- 
clusions recently reached in other investigations.’ 
There are minor changes in rectal temperature follow- 
ing the ingestion of food. The changes in surface tem- 
peratures of the body, particularly in the extremities, 
subsequent to the ingestion of food are indicative of in- 
crease in blood flow or increased rate of circulation. 
These investigations concerning the superficial thermal 
changes in man find their counterpart and physiological 
explanation in previous work’® concerning the effects 
of digestion on the blood flow in dogs. 


*Loc. Cit. Notes 6 and 7. 


“The Effect of Digestion on the Blood Flow in Certain Blood Vessels 
f the Dog, Herrick, H. E, E J Mann, and E. J. Baldes, 


° . t. Essex, F. C. 
Am, Jour. Physiol., 1984, 108:621. 
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Changes of Environmental Temperature 


After obtaining the findings on the changes 
in superficial temperatures produced in a group 
of normal individuals in the basal state and 
after the ingestion of food, investigations were 
made concerning the effects of changes of en- 
vironmental temperature, the humidity remain- 
ing at 40 per cent, on the sites and manner of 
control of the loss of heat or its prevention as 
the case might be_ Fairly characteristic results 
are diagrammed in Figs. 4 and 5. 

The records of the measurements of skin 
temperature given in Fig. 4 clearly show the 
role played by the extremities, particularly 
marked in the fingers and toes, in the regula- 
tion of the loss of heat from the body, in the 
basal state, in order that the internal tempera- 
ture of the body may be maintained quite con- 
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stant at 98.6 F (37 C). The subject entered 
the room at 64 F (18 C) from an environ- 
mental temperature of approximately 78 F. 
At the end of an hour’s time the temperature 
of the toes reached the temperature of the 
room. The marked regulation of loss of heat 
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Fig. 4—Changes in the superficial temperatures of the legs, wrists, fingers 
and toes of a normal male in the basal state produced by changes in 
environmental temperature, the humidity being maintained at 40 per cent 





was accomplished by the fingers and lower por- 
tions of the arms, the temperatures of the 
fingers dropping from 34 to 22 C. The course 
of the changes of temperature of the wrist is 
similar to that of the fingers but not as great 
in range. On rapidly changing the room tem- 
perature to 68 F (20 C) the temperatures of 
the toes rose 1.5 C but were slightly below the 
room temperature at the end of 1.5 hours. 
There was a sudden rise in the temperatures 
of the fingers, followed by a lowering of the 
temperatures to a steady state approximating 
25 C. The temperature of the wrist was fairly 
steady. When the environmental temperature 
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was raised to 72.5 F (22.5 C), the tempera- r \. Ingestion of food 

tures of the fingers rose rapidly and were r ‘ 

maintained in the range of 32 to 34 C, the : oF ee 
wrist being at a temperature of 34 to 35 C. 

The temperatures of the toes rose in about an eo 

hour to a constantly maintained value of about Sam i Tt 4 fame S + 4 © 


21.5 C. These results show that the toes as- 
sume the room temperature throughout the 
range of environmental temperatures (64 to 
72.5 F), and that the loss of heat from the 
body is largely regulated by the hands and 
lower portions of the arms. On repeated occa- 
sions this subject, in the basal state, showed tempera- 
tures of the great toes ranging from 31 to 33 C in an 
environment of 77 F (25 C), the humidity remaining 
40 per cent. It seems possible, therefore, to establish 
quite definitely the conditions of environmental tempera- 
ture at which the lower extremities begin to function 
actively as the regulators of the dissipation of heat from 
the body. 

The ingestion of a standard meal showed the marked 
rise in temperatures of the toes from about room tem- 
perature (22 C) to 30 C. 

The curves of Fig. 5 give the time-temperature rela- 
tionships for the forehead, wrist, finger, leg and toe of 


Time in hours 


Fig. 5—Changes in the skin temperatures of the legs, wrists, fingers, toes 
and forehead of a normal male, in the basal state, produced by changes of 
environmental temperature, and after ingestion of food. Relative humidity, 


40 per cent 


another subject who, after fasting 15 hours, was placed 
in the room at 77 F (25 C) and, after 2.5 hours, was 
removed into an environmental temperature of 68 F 
(20 C). About 2.5 hours later (total fast of 18 hours) 
the subject ate a meal; the data on superficial tempera- 
tures are plotted in the right-hand portion of Fig. 5. 
After the ingestion of food, the temperatures of the toes 
continued to fall and finally reached room temperature. 
The increased flow of blood to the fingers and wrists 
caused the marked rises in temperatures indicated, from 
which it may be concluded that, under the environmental 
conditions specified, the maintenance of the internal 
temperature of the body was largely accomplished by 
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the loss of heat from the hands and forearms. 


In gen- 
eral, these and similar data demonstrate the important 
role which the extremities play in the regulation of the 
dissipation of heat from the body under environmental 
temperatures ranging from 65 to 85 F. 


Changes of Environmental Humidity 


The effects of changes of humidity were investigated, 
the temperature of the room remaining constant, on the 
temperatures of various areas of the skin in a few indi- 
viduals in an environmental temperature of 77 F, +1 F 
(24.8 to 25.5 C). Therefore, this portion of the dis- 
cussion in particular should be considered in the nature 
of a preliminary account. A fairly typical set of time- 
temperature relationships concerning the thermal find- 
ings on the finger, ball of the great toe and the plantar 
surface of the great toe are given in the curves of Fig. 6. 
The subject, in the basal state, was placed in the room 
maintained at 70 to 75 per cent humidity. The tem- 
perature of the great toe remained at 25.3 +0.5 C for 
a period of 3 hours, the fingers and the wrists (not 
shown in Fig. 6) showing frequent cyclic changes in 
the range 31.5 to 34 C. The humidistat was then set 
for 30 per cent and the humidity dropped to the indi- 
cated value in about half an hour (at the fourth hour 
on the time scale). After remaining in the environ- 
mental humidity of 30 per cent for two hours, the 
humidistat was set at 75 per cent (at the sixth hour) 
and reached that value in half an hour. It is quite 
obvious from the data that the temperatures of the toes 
are several degrees (ranging from 2 to 4 C) lower 
in an environmental atmosphere of 30 per cent relative 
humidity. Also, the regulation of loss of heat by the 
fingers and wrists is more pronounced in low humidities. 
That the results are due essentially to changes in hu- 
midity is evidenced by the fact that the temperatures 
of the toes were elevated several degrees when the hu- 
midity was again increased to 75 per cent. Further- 
more, data on the same subject, in a basal state, ob- 
tained on the preceding day under environmental con- 
ditions of 25 C and 40 to 45 per cent humidity, demon- 
strated that the temperatures of the great toes were 24.5 
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+0.7 C. The value 24.5 C fits in between the tempera- 
tures of the toes at 30 and 75 per cent humidity re- 
spectively. 

It is probable that the increase of humidity causes 
increased temperatures of the feet and toes by reason 
of the fact that the normal loss (about 25 per cent) of 
heat by vaporization of water from the skin and lungs 
is markedly reduced. 


Skin Temperatures in Vascular Deficiencies 


In the preceding paragraphs, data obtained under spec- 
ified and controlled environmental conditions on young 
healthy male subjects have been presented to show 
the important part played by the extremities in the con- 
trol of dissipation of heat from the body. Increase or 
decrease of superficial temperatures is indicative of a 
corresponding change in the supply of blood to the pe- 
ripheral tissues. In turn, the changes in the supply of 
blood are controlled largely by vasoconstriction of the 
blood vessels. Hence it follows that the marked regu- 
lation of the dissipation of heat by the extremities is 
accomplished by an equally marked and varying degree 
of peripheral vasoconstriction. 

A discussion of the function of vasoconstriction and 
an application of the data and facts acquired by measure- 
ments of skin temperatures or other experimental pro- 
cedures to conditions of peripheral vascular deficiencies 
are not within the scope of this paper. However, in 
order to contrast the type of data obtained by measure- 
ments of skin temperatures in vascular disease with the 
results obtained, under identical environmental condi- 
tions, from normal individuals, the time-temperature 
curves of Fig. 7 are included. These data should be 
compared with the findings shown in Fig. 3. The basal 
metabolic rates were practically the same in the two 
individuals. In both instances, the ranges and the 
courses of the time-temperature changes of the fingers, 
wrists and forehead were practically the same. 

Under basal conditions, and in an environmental tem- 
perature of 77 F (25 C) and relative humidity of 40 
per cent, Fig. 7 shows that the average temperature of 
the plantar surface of the right great toe was about 

27.5 C, while the average reading on the left 





great toe was 30.5 C. These findings indicate 
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ment and basal metabolism as indicated in 
Fig. 3. 


The results of this series of investigations in 
general, as well as the findings of other investi- 
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Fig. 6—Curves showing the relationships between the changes in skin tem- 
peratures of the extremities and changes in humidity, the temperature of the 
room being maintained at 77 F. Normal male in the basal condition 
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5 gators, show that, under certain environmental 
conditions, a portion of the so-called vaso- 
spasm is simply normal vasoconstriction, hence 
differentiation can be made only by studies of 
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In this report in a case sa sn a vascular 


there is presented 
evidence concerning : 

1. The rdle of the extremities in the dissipation of heat from 
the body in order that the loss of heat may equal the production 
of heat, thereby maintaining the internal temperature of the body 
constant. 


2. The influence of changes of environmental conditions on the 
temperatures of the skin in various areas in normal individuals in 
the basal condition. 


3. The effects of the ingestion of food and the subsequent 
regulation of the dissipation of the increased production of heat 
by the upper and lower extremities of the body under varied 
but controlled environmental conditions. 


4. The relative functions of the upper and lower extremities 
respectively in the control of the loss of heat from the body, 
under various controlled environments, in the basal state and 
following the ingestion of food. 


5. The significance of the deductions, drawn from these inves- 
tigations, concerning the function of vasoconstriction and the 
application of the experimental procedures which have been pre- 
sented to the study of normal vasoconstriction and peripheral 
vascular deficiencies. 





Exhaust System Standards Drafted 


The American Standards Association has just re- 
leased a report on fundamentals relating to the design 
and operation of exhaust systems which has a direct 
hearing upon the problem of occupational disease pre- 
vention. This report was presented at the recent Na- 
tional Conference on Silicosis in Washington, D. C., by 
the Engineering Committee of the Conference. 

While the occupational disease problem is partly a 
medical one, the matter of minimizing exposure to poi- 
sonous dusts, gases, and fumes is purely an engineering 
problem and includes the important problem of install- 
ing exhaust equipment that will carry off the toxic 
dusts and gases present in certain industrial processes 
such as rock drilling and spray painting. Different types 
of dusts and gases require different treatment. Yet there 
are certain fundamental engineering principles common 
to the control of all. 

It is these basic engineering principles that the com- 
mittee deals with in its present report. Today many 
state regulations demand that employers provide ade- 
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quate ventilation. But what is adequate? Some 
laws and codes require a definite amount of static suc- 
tion as an index of exhaust system efficiency, but there 
are other engineering principles involved. What are 
the minimum air velocities required to capture the 
dust arising from certain grinding wheel processes or 
the fumes from electroplating? To what extent is air- 
cleaning practical to prevent recontamination of plant 
air from the outside, or to permit recirculation of air 
discharged from the exhaust system in the plant? What 
pressure losses can an engineer expect from the various 
types of elbows and branches common to exhaust piping ? 
The report goes deeply into the question of plant layout, 
exhaust hood design, air velocities, methods of measur- 
ing static suction, etc. It also considers the matter of 
exhaust system piping and of maintenance. 


The report is intended as a guide to those desiring to 
install and use exhaust systems as well as to the manu- 
facturer and designer of such systems. The commit- 
tee that developed this report does not consider it in any 
way final but hopes that through its critical analysis a 
body of technical experience may be built up on which 
to base future action in the elimination of industry’s 
worst occupational disease hazard—toxic dusts and 
gases. 

This is the first step in developing a set of separate 
standard specifications for exhaust hood designs and air 
velocities for each distinct process or industry in which 
the occupational disease hazard is present. In all this 
work a national committee of eminent toxicologists and 
pathologists headed by Dr. R. R. Sayers, Senior Sur- 
geon of the U. S. Public Health Service, is acting in an 
advisory capacity to set threshold limits beyond which 
the presence of certain dusts and gases becomes a men- 
ace to workers. 


The ASA committee on Exhaust Systems which re- 
leased this report includes representatives of the follow- 
ing organizations, working under the administrative 
leadership of the International Association of Industrial 
Accident Boards and Commissions: 


American Foundrymen’s Association 

American Public Health Association 

AMERICAN SocrETY OF HEATING AND VENTILATING ENGINEERS 
American Society of Mechanical Engineers 

Association of Manufacturers of Wood Working Machinery 
Foundry Equipment Manufacturers Association 

Grinding Wheel Manufacturers Association 

International Association of Governmental Labor Officials 
Manufacturing Chemists’ Association of the U. S. 
National Association of Fan Manufacturers 

National Association of Mutual Casualty Companies 
National Bureau of Casualty & Surety Underwriters 
National Electrical Manufacturers Association 

National Founders Association 

National Safety Council 

National Spray Painting & Finishing Association 


U. S. Department of Agriculture, Bur. of Chemistry & Soils 
U. S. Department of the Interior, Bureau of Mines 

U. S. Department of Labor 

U. S. Department of Labor, Bur. of Labor Statistics 

U. S. Navy Department, Bur. of Construction & Repair 

U. S. Treasury Department, Bur. of Public Health Service 


Theodore Hatch, Division of Industrial Hygiene, New 
York State Department of Labor, is chairman of the 
subcommittee which drafted the report. 
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A. 8S. H.V. E. Research Goes Into Action 


A News Report of Progress at the St. Louis Meeting 


By Brewster S. Beach* 


ROM marking time to marching forward, Research swung 
Fine action along all fronts at the 43rd Annual Meeting of 
A.S.H.V.E. at St. Louis. 

Signalizing the end of a period of reduced activity caused 
by the economic depression, new programs and policies were 
outlined aimed at the solution of the many pressing technical 
problems that confront the heating, ventilating and air condi- 
tioning profession. 

While predicting the extension of air conditioning into such 
new fields as the treatment of disease, in which astute observers 
see future possibilities of significant importance, the strengthen- 
ing and extension of knowledge to improve the practical appli- 
cation of heating, ventilation and air conditioning received a 
large share of attention from the 15 members of the Committee 
on Research and the twenty-one technical advisory committees 
assisting it. 

Particular attention was directed to problems affecting the 
use of building materials under new conditions resulting from 
the growing popularity of air conditioning in residences and 
other buildings. Of special news interest at the St. Louis 
meeting was the decision of the Technical Advisory Committee 
on Air Conditioning Requirements for Glass to begin immediate 
fundamental investigations of glass building blocks in anticipa- 
tion of developing scientific data covering heat loss, infiltration, 
effect of solar radiation and application standards for this rapidly 
growing form of building construction. 


Glass Research of Special Interest 


Included in the broad investigation will be the entire subject 
of the use of glass, including various types of window construc- 
tion, double sash and the effect of shading appurtenances in the 
form of awnings, screens, blinds and like devices. Recognizing 
the immediate importance of prompt and united action to develop 
a firm scientific foundation for this important subject, the com- 
mittee authorized the solicitation of special funds for the em- 
ployment of a research assistant in the Society’s Laboratory to 
gather, study and correlate existing data, devise testing methods, 
conduct field experiments and set up standards for the guidance 
of the glass and window industries, 

Closely related to these new studies of glass, and of even more 
basic importance perhaps, was the continuing work directed to 
the solution of new problems arising in the building insulation 
field. This subject was attacked by the Committee on Research 
through the Technical Advisory Committee on Insulation. 
Keenly aware of the necessity of a thorough overhauling of all 
existing data, the committee finds itself faced with the necessity 


*Director, Information Service, Committee on Research. 


A. E. Stacey H. E. Adams 


J. H. Walker 
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RESEARCH FUNDS NEEDED 


The heating, ventilating and air conditioning industries 
are entering a period of intensive development which 
will require, as perhaps never before, a sound and firm 
foundation of engineering facts and data upon which 
to build for future expansion. This basic information 
can be developed by the Society. 

A contribution now to the Research Fund of the 
AMERICAN Society oF HEATING AND VENTILATING EN- 
GINEERS is an investment which will insure a program 
aimed to keep these industries abreast of the scientific 
progress that is so vital to expansion. 

The research work of the Society is devoted to the 
single minded purpose of strengthening the base upon 
which these industries rest. To more effectively perform 
its job as the source of unbiased technical information, 
it requires a substantial fund, over and above that now 
supplied through the Society membership, to carry on a 
broad program for the next two years. 

Contributions or pledges should be sent to the A. S. 
H. V. E. Committee on Research, 51 Madison Ave., New 
York. 











of building a foundation of technical knowledge which will meet 
conditions arising out of the use of many new forms of insula- 
tion materials and the problems that confront the building in- 
dustries when utilizing these materials, 

The committee set up no less than 21 points to be considered 
and investigated in what amounts to a complete revamping of 
the basic data on insulation, most of which center on the reaction 
of insulation materials subjected to humidified air from within 
a building. Linked with this investigation the insulation com- 
mittee feels the need of devising better testing methods for 
measuring the efficiency of insulation together with the establish- 
ment of standards in its application. 

Inasmuch as the air conditioning and building industries are 
so closely related, this basic study of insulation fundamentals and 
insulation practice touches upon the interests of almost every 
phase of the heating, ventilating and air conditioning arts. The 
magnitude of the task confronting it lead the committee during 
the St. Louis meeting to consider raising special funds with 
which to finance intensive research along the lines mapped out 
for its 1937 program. 


J. H. Van Alsburg 
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Vying both in importance and interest with questions o 
applied research to solve definite problems, the St. Louis meeting 
brought into sharp relief the progress that has been made in 
opening up new avenues for the application of air conditioning 
in the field of human comfort. Ranging from studies of the 
proper requirements for summer cooling to the effect of climate 
on air conditioning fundamentals, this broad division of the 
Research Committee's work includes the application of air con- 
ditioning to the treatment of disease and even looks ahead to 
the time when man has so far learned nature’s secret as to be 
able to capture and imprison in indoor air, the vital ingredient 
of outdoor air that gives it that zestful tang. 

Between these extremes the 1937 program for research, as 
outlined last month, includes fundamental work dealing with 
ventilation requirements for the elimination or minimizing of 
odors and smoke, determination of the factors contributing to 
the causation of drafts and further studies of the science of air 
distribution in all forms, only a few of which are mentioned here. 

There can be little question that the American Society oF 
HEATING AND VENTILATING ENGINEERS, judging by work per- 
formed by its Committee on Research in the course of the last 
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annual meeting, has embarked upon a program which is of vital 
interest and practical value to every member of the Society, 
deserving, as never before, of the whole hearted support of all 
who call heating, ventilating and air conditioning their business. 

When it is realized that more than 90 per cent of its activity 
is on a voluntary basis and that the stability and progress of the 
whole industry rest upon its efforts, the Committee’s campaign 
to raise funds to meet the ever growing demands upon it is not 
likely to fall upon unresponsive ears. 

At the organization meeting of the committee, W. A. Daniel- 
son was re-elected chairman. W. L. Fleisher was named vice- 
chairman, The following new members were elected for three- 
year terms: A, E. Stacey, vice-president, Buensod-Stacey Air 
Conditioning, Inc., New York; J. H. Van Alsburg, application 
engineer, Hart & Cooley Manufacturing Co., Chicago; J. H. 
Walker, superintendent of Central Heating, Detroit Edison Co., 
Detroit (re-elected) ; G. L. Tuve, professor of Heat and Power 
Engineering, Case School of Applied Science, Cleveland, and 
H. E. Adams, chief engineer, Nash Engineering Company, South 
Norwalk, Conn, 


New Committee Attacks Problem of Stuffy Air 


Encouraging progress in its in- 
vestigation of the cause of stuff- 
iness in indoor air and the search 
for means of capturing and im- 
prisoning the vital quality which 
gives outdoor air its zestful tang 
is reported by the Technical Ad- 
visory Committee on the Treat- 
ment of Air with Electricity as- 
sisting the A.S.H.V.E. Commit- 
tee on Research in its broad in- 
vestigation of comfort air con- 
ditioning. 

Following a meeting held shortly before the 43rd Annual 
Meeting of the Society in St. Louis, the committee has just 
released a summary of its discussions outlining an attack on 
this problem from three fronts (1) Ionization of Air; (2) 
Ozonation; and (3) Ultra-Violet sterilization of air. Closely 
linked with these studies is the subject of electric air filtering. 

Unusual interest attached to the observations of Dr. G. R. 
Wait of the Department of Terrestrial Magnetism, Carnegie 
Institution of Washington, who reported the existence of 
200,000,000 ion particles in every exhaled human breath. Pro- 
fessor Wait finds that these particles are positively and nega- 
tively charged in approximately equal proportions. He concludes 
that the presence of these particles in the air of an occupied 
room may account for the stuffiness attributed to such air, and 
says: 

“If this is the cause of such conditions developing, a remedy 
should not be difficult to apply. Since the majority of the par- 
ticles are electrically charged they can be removed by means 
of an electric filter of the proper dimensions and to which a 
proper potential is applied.” Professor Wait suggested that the 
development of such means for conditioning air in occupied 
rooms be undertaken by the committee. 

Relating air filtering to the problem of removing the breath 
particles described by Professor Wait, Dr. L. W. Chubb of the 
Westinghouse Laboratories told the committee that significant 
results have followed the development of a method of electro- 
static air filtration in a Pittsburgh telephone exchange building. 
While applied for the purpose of keeping dust from automatic 
relays and proving stperior to any form of mechanical filtration, 
employees, it was found, could detect by the feeling of the air 
whether the electric or mechanical filtering system was in use. 
They declared that the electric method gave a distinct feeling 
of pep in the air. Dr. Chubb expressed the belief that this 
micht have resulted from the removal of the breath particles 
or ions mentioned by Professor Wait. 





C..E. A. Winslow 


Air Sanitation Becoming Important 


W. T. Wells, of the Harvard School of Public Health, related 
investigations of ultra-violet sterilization of air, to the problem 
before the committee, pointing out that such methods would con- 
tribute to the whole science of air sanitation, a field which is 
becoming as important as water and food sanitation. 

“Ultra-violet light,” Mr. Wells said, “is a very efficient 
sterilizer and marked success has followed its use in operating 
rooms where absolute sterilization is so important. Installations 
in many hospitals are testing the efficiency of various means of 
interposing ultra-violet light barriers between hospital sections.” 

Following a discussion of the biological effect of ions by 
Dr. L. P. Herrington, representing Dr. C.-E. A. Winslow, chair- 
man of the committee, tests concerning which appeared to dis- 
close only negative results, Dr. Robert F, James, Westinghouse 
Lamp Co., Bloomfield, N. J., described results of the use of 
ultra-violet light in treating hospital patients, stating that im- 
provement in the operative infection rate was shown and that 
patients exposed to ultra-violet light experienced very little post 
operative shock and a shortened period of convalescence. 

Dr. Earle B. Phelps, College of Physicians and Surgeons, New 
York, who presided at the meeting, appointed the following 
members to draw up reports dealing with their special interests 
which would then be considered and correlated at another meet- 
ing of the committee: 

Dr. James: The physiological effects of ozone; Dr. Chubb: 
The possibility of producing a sterilizing lamp which does not 
produce ozone. A report of the electric filter, especially with 
regard to its removal of condensation nuclei or ionized breath 
particles as described by Dr. Wait; Dr. Wait: The principal 
facts concerning the general properties of condensation nuclei 
and large ions; Mr. Wells: Distribution of his reprints on ultra- 
violet sterilization and amplification of same; Dr. Winslow: 
A survey of the research on the direct physiological effects of 
ions; Dr. L. R. Koller, General Electric Research Laboratory, 
Schenectady: A bibliography of spectral information on ultra- 
violet light sources: Dr. Phelps: Effect on ventilating tech- 
niques and effect of ions on bacteria. Dr. Phelps expressed his 
belief that the constructive discussions at this first meeting 
“indicate that we can look forward to a progressive future.” 

“It is very fortunate,” he said, “that so many people who are 
competent to consider the problems in this field can be brought 
together in a joint attack upon them.” 

The Committee on the Treatment of Air with Electricity is 
one of the newest to be announced by the A.S.H.V.E. Com- 
mittee on Research. 





Proceedings of the 


43rd Annual Meeting 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


St. Louis, Mo.—January 25-27, 1937 


ITH an attendance of 503 members, guests and 
ladies, the 43rd Annual Meeting of the Society 
was voted an outstanding success and those 

who journeyed to St. Louis and spent the three days, 
January 25 to 27, felt well repaid for their time and 
effort. Every one of the 22 local Chapters was officially 
represented and every part of the United States and 
Canada contributed its quota to the attendance. The 
attendance at technical sessions was exceptional and the 
discussions were lively and interesting. 

The Council held an all-day meeting on Sunday, Jan- 
uary 24, and on Monday morning, the Committee on 
Research and other technical committees were in session. 

At 10:00 a. m. on Monday, January 25, President 
Larson opened a conference of Chapter Delegates and 
welcomed the representatives of the 22 Chapters. 

W. A. Russell, Chairman of the Membership Com- 
mittee, opened the discussion and told of the mechanics 
of membership solicitation. 

W. H. Driscoll, Past President of the Society, re- 
viewed some of tht important happenings in the history 
of the organization and mentioned some of the pioneers 
who had rendered outstanding service. He pointed out 
the value of attending the Annual and Semi-Annual 
Meetings of the Society and briefly reviewed the history 
of the first few Chapters. He commented on the rela- 
tionship between the Society and the Local Chapters 
and the evidence of sustained interest that members have 
in the organization as demonstrated by the attendance of 
11 past presidents at this meeting. 

W. T. Jones, Past President of the Society, spoke on 
the duties of Chapter Presidents and told of the intangi- 
ble benefits resulting from contacts made by members 
at the Society meetings. 

D. S. Boyden, First Vice-President of the Society, 


198 


G. L. Larson, Madison, Wis. 
President—1936 


spoke on the subject of dues payments and the possi- 
bility of collecting Chapter dues by the Society. He 
pointed out some of the advantages and disadvantages 
and presented two charts showing the number of en- 
rolled Chapter Members, the average cost of operating 
Chapters and commented on the rate of dues that would 
be required to carry out a plan of this kind. 

In the discussion that followed, comments were of- 
fered by E. B. Royer, H. H. Erickson, N. D. Adams, 
W. H. Driscoll, J. J. Hayes, F. X. Loeffler, T. H. 
Urdahl, G. E. Olsen, H. M. Hendrickson, James Holt 
and G. W. F. Myers. 


FIRST SESSION— 
Monday, January 25, 1937, 2:00 P. M. 


The first session of the 43rd Annual Meeting of the 
Society was called to order by Pres. G. L. Larson, 
Madison, Wis., at 2:00 p. m. in the Hotel Statler, St. 
Louis, Mo., on Monday afternoon, January 25. C. R. 
Davis, president of St. Louis Chapter and chairman of 
the Committee on Arrangements, welcomed the mem- 
bers to St. Louis and recalled that the Society had met 
in St. Louis exactly 10 years previously. 

On behalf of the Society, President Larson responded 
and thanked Mr. Davis and the St. Louis Chapter mem 
bers for their cordial greeting. 

President Larson then read the annual report of the 
president. 


Report of the President 
It is the usual practice for the President of this Society to 


come before the members at the time of the Annual Meeting 
and give them an account of his stewardship during the year just 
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D. S. Boypen, Boston, Mass. 
President—1937 


passed. In addition to a report on general activities of the 
Society he may take advantage of his opportunity and include 
such general comments as he may feel inclined to give on matters 
of broader interest pertaining to the future welfare of the 
organization. 

In this brief report, I shall refer only briefly to the status 
of the major activities of the Society and will confine my remarks 
more particularly to some of the outstanding problems of the 
Society as they appear to me. More detailed accounts of Society 
activities will be brought out in the Report of the Council, the 
Report of the Secretary, and the Reports of the Research, Guide, 
Finance, and other Committees. 

During my term of office I have visited all but one of our 
twenty-two Chapters located from coast to coast and in the 
Dominion of Canada. I have also represented the Society as 
a speaker at meetings of such organizations as the Air Condi- 
tioning Society of San Francisco, the Seattle Engineers Club, the 
Illinois Fuel Merchants Association, the Engineers Society of 
Milwaukee, and a number of service clubs. The new Texas 
Chapter is the only Chapter of the Society that your President 
has not had the pleasure of visiting. 

Past experience as chairman of some of our major committees 
and the fair cross-section of the views of our members obtained 
on my visits to Chapters has impressed upon me certain ideas 
that I want to leave with you for any value that they may have. 

Before touching upon these ideas let me first make a very 
brief reference to the condition of the Society in some of its 
major phases. 

Membership. The number of members enrolled at the present 
time is the largest in the history of the Society. Four hundred 
and ninety applications were filed during the calendar year of 
1936. Due to the number of new members the income from 
dues was greater than the amount anticipated in the budget for 
1936, 

The Guide. Tue Gume i936 was distributed in greater 
quantity than any previous edition—14,500 copies to date. THE 
Guive advertising showed an increase of 50 pages over last year. 
This publication is not only rapidly bringing increased prestige 
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to our Society but it is also becoming one of our major sources 
of income. 

Research, The research division of our organization has passed 
through some trying experiences in recent years, but I am happy 
to report that the skies are rapidly clearing and activities are 
being resumed that had to be dropped through lack of funds. 
Among other things we are once more getting into position 
where we can pay our way in connection with co-operative re 
search agreements with the colleges and the current year should 
see increased activity in this direction. 

In closing this report I wish to refer briefly to a number of 
situations which, for the future welfare of the Society, need 
serious consideration. 

Tue Guive has become one of the major sources of income 
for the Society and it should be able to pay its way better than 
it has in the past. You may be surprised to learn that the 
members of the Guide Publication Committee have not only de- 
voted many hours of their valuable time in getting out this most 
valuable piece of work, but in addition they have paid their own 
expenses to meetings of that Committee. 

In view of the income that Tae Guipe brings to the Society 
the very least we can do is to have the Council vote to defray 
the expense of the Guide Publication Committee to meetings of 
that group. 

I had the experience of being chairman of the Committee on 
Research for two years, and I began that career by being elected 
chairman without having had any previous experience on the 
Committee. Colonel Danielson has just passed through the same 
Electing to the chairmanship a man who 
has had no previous experience on the Committee is a decided 
mistake. It is very unfair to the individual himself and is not 
conducive to the best interests of the Society. I remember that 
I spent a large part of my first year as chairman of the Com- 
mittee on Research trying to find out what it was all about and 
Colonel Danielson has had a similar experience this past year. 

I believe that a ruling should be made that no one can be 
elected to the chairmanship of the Committee on Research until 
he has had at least one year’s experience on that committee. I 
think that such a rule would be a good rule for all of our regular 
committees. 

And while I am on the subject of Research I wish to advocate 


experience this year. 


a closer relationship between our research division and our main 
administrative office in New York, particularly in relation to 
publicity and the solicitation of funds for research. 

Under the present arrangement each new chairman has to 
appoint his own Research Finance Committee and develop his 
own publicity campaign. The year is nearly over by the time 
these are organized and begin to function. Indeed, the Research 
Chairman is lucky if he can induce someone to undertake the 


Who 
ever undertakes it is new at the game and the year is practically 


job of chairmanship of the Research Finance Committee. 
over before much has been accomplished. The next year and 
the next year new groups go through the same inefficient and 
painful experience. It seems to me that Research Fund Solicita- 
tion and Research publicity can be much more efficiently handled 
by additions to the staff in our New York office, specifically 
trained for that purpose. The chairman can then be relieved 
to carry on the main purpose of the job, the development and 
advancement of research projects. 
Respectfully submitted, 
G. L. Larson, President. 


Report of the Treasurer 


A. J. Offner, New York, treasurer of the Society, 
reported that the finances were in excellent condition 
and called attention to a substantial increase in the Gen- 
eral Fund as compared with the previous year. He ex- 
plained that the detailed report of Society operations 





would be given by the chairman of the Finance Com- 
mittee. 
Report of the Finance Committee 


J. F. MelIntire, Detroit, chairman of the Finance 
Committee, presented the report of the Society’s cer- 
tified public accountant showing the condition of the 
finances for the calendar year 1936. He pointed out 
that income had exceeded budget expectations and that 
expenditures had been kept within the amount allotted, 
so that a very satisfactory condition of Society affairs 
could be presented. 

Report of Certified Public Accountant 
January 18, 1937. 
AMERICAN Society OF HEATING AND 
VENTILATING ENGINEERS, 
51 Mapison AVE., 
New York, N. Y. 
Gentlemen : 

Pursuant to your request we made an examination of the books 
of account and records of the AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS—New York, N. Y., and the RE- 
SEARCH FuNp for the calendar year ended December 31, 1936, 
and submit herewith our report. 

The work covered a verification of the Assets and Liabilities 
as of the date previously stated and a review of the operating 
accounts for the year ended December 31, 1936. For this period 
recorded cash receipts were traced into the depositories ; the can- 
celled bank vouchers were inspected and compared with the cash 
records and the Dues Income was accounted for. 

Submitted herewith is a Balance Sheet showing the financial 
condition of the Society on December 31, 1936, and your atten- 
tion is directed to the following comments thereon: 

CASH 

Cash on Deposit was verified by direct communication with 
the banks and reconcilement of the amounts reported to us with 
the balance shown by the books of the Society. 

The Petty Cash kept in the New York Office was verified by 
count. 


A summary of the cash accounts follows: 
7—— RESEARCH——, 


Enpow- F. Paut Enpow- Un- 
GENERAL MENT ANDERSON MENT RESTRICTED 
ACTIVE Funp Funp Mepat Funp Funp Funpbs 
Bankers Trust Co. ..$13,390.39 $4,985.23 $11,598.32 
Chase Nat. Bank.... 2,506.39 
Forbes Nat. Bank, 
Pittsburgh, Pa.... 446.29 
Bowery Sav. Bank.. 8,131.26 
Central Sav. Bank.. 7,261.19 
Dry Dock Sav. Inst. 5,607.86 
Emigrant Ind. Sav. 
Peer . 7,782.69 
Bank for Savings.. $1,108.27 $451.99 2,965.55 
Provident Inst. for 


Sav., Boston, Mass. 3,482.33 


$48,162.11 $4,985.28 $1,108.27 $451.99 $15,010.16 
Ge Bleed ..ccas “fa 100.00 50.00 


$48,262.11 $4,985.23 $1,108.27 $451.99 $15,060.16 
PEE éavticaces 500.00 $ 33.22 $213.53 cnar ts 
MARKETABLE SECURITIES 
There is attached hereto a schedule of negotiable bonds which 
were verified by direct communication with the Bankers Trust 
Company where same are deposited for safekeeping. No adjust- 
ment has been made of the $2,616.36 shrinkage in the market 
value of these securities. These have been included in the at- 
tached Balance Sheet at cost. 
ACCOUNTS RECEIVABLE 
A list of the Membership Dues Receivable as of December 31, 
1936, furnished to us by the management was checked to the 
individual ledger cards and found in agreement with the General 
Ledger Control. The unpaid dues may be summarized as follows: 


Dues Billed im 1086. .....ccccrcccecs $ 6,141.71 
oy TS 1,880.00 
Dues billed in prior years........... 6,456.56 


PEP pawl eviscntsdrcenincwat $14,478.27 
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Amounts due from Guide Advertisers and Other Accounts 
Receivable verified by trial balance of the individual ledger ac- 
counts were found in agreement with the General Ledger Control. 

The sum of $2,066.19 has been added to the Reserve for Dues 
Doubtful of Collection, making a total Reserve of $9,417.19. 
Uncollectable Guide Advertisements and Other Receivables 
amounting to $535.88 have been written off, leaving a balance 
of $1,964.12. It is our opinion that the Reserves now on the 
books are sufficient to cover any further losses from realization. 


INVENTORIES 

Items appearing under this caption are based upon quantities 
submitted by the management and computations made by us. 
The Transactions Inventory priced at cost may be summarized 
as follows: 


PS ee ar, Teer $1,811.06 
Dn SUl, 66 ceeacsenctesviesobedaeses 404.67 
nt Sots ei Gein eee eens eenkee aeons 433.29 
DE “cudveth i ws ietewes een seen as 722.09 

S26 nvnceauibdahe bh eenteee $3,371.11 


FURNITURE, FIXTURES AND LIBRARY 

Furniture, Fixtures and Library are shown herein at the book 
values without appraisal by us; we did, however, provide for 
depreciation of Furniture and Fixtures at the rate of ten (19%) 
per cent per annum. 
ACCOUNTS PAYABLE 

On December 31, 1936, there remained unpaid invoices amount- 
ing to $446.96, also the sum of $10,960.00 estimated by the man- 
agement necessary to complete and make the first mailing of 
THE 1937 GuIDE. 
PAYABLE TO RESEARCH FUND 

The amounts due the Research Fund representing 40 per cent 
of Members and Associates dues were determined from com- 


putations made by us in accordance with Section 5, Article 3, 
of the By-Laws. 


ACCRUED ACCOUNTS 

Additional compensation to the Secretary and the clerical 
staff of the Society has been computed in accordance with the 
instructions of the Finance Committee. 


RESERVE FOR PUBLICATIONS 

There has been reserved the sums of $3,000.00 and $3,500.00 
respectively for publication of Volumes 41 and 42 of Transactions. 
These provisions have been made in accordance with Council 
Authorization. 


DEFERRED INCOME 

Members Prepaid Dues were ascertained by trial balance of 
the individual ledger cards. Prepaid Dues from Proposed Mem- 
bers were verified from inspection of the applications found on 
file. 


RESERVE FOR ENDOWMENT FUND ADJUSTMENT 

The original appropriation of the Endowment Fund of 
$19,641.18 shows an actual reduction in principal of $3,277.90 
due to losses incurred from the Sales of Securities. In addition 
there exists a shrinkage in market value of securities now in 
portfolio of this Fund amounting to $2,796.05. The Council in 
order to replenish the Fund to its original amount and to pro- 
vide for the losses aforementioned at a meeting held on January 
27, 1936, has authorized the setting aside out of 1935 income 
the sum of $7,500.00, 


GENERAL FUND 

There is attached hereto a schedule showing the changes that 
have occurred in the General Fund during the calendar year 
1936. 
SPECIFIC FUND 

The specific funds are shown on the attached Balance Sheet 


after adjustment for interest earned and appropriations author- 
ized by Council. 
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Operations of the Research Funds for the calendar year 1936 
are detailed in schedules attached hereto. 
OPERATIONS 

There is attached hereto Statements of Income and Expenses 
for the calendar year 1936 showing a net income of $3,445.98 
from Society activities and $17,182.98 from Guide Operations. 
In the preparation of these statements 30 per cent of the Salaries 
and Office Overhead expenses have been allocated to Guide 
Operations in the attached statements. 


SPECIAL 


The appropriation of $3,000.00 for the New York Academy 
of Medicine Cooperative Project has not been set up on the 
books by us in view of the fact that the required outside contri- 
butions have not been received. 

Respectfully submitted, 
Pupstic Aupit CoMPANY. 
(Signed) Frank G. Tusa, 
CERTIFIED PusLic ACCOUNTANT. 


APPROPRIATIONS 


BALANCE SHEET 
AmeEriIcAN Society oF HEATING AND VENTILATING ENGINEERS 
New York, N. Y. 
December 31, 1936 
ASSETS 
SOCIETY 
CASH 
En co vGadensadee $48,162.11 
fC eee 100.00 
Ie Closed Bank. ... 2.25... 500.00 $48,762.11 
INVESTMENTS (AT COST) 
Securities (Market Value 
PE cninesnsebewe 11,525.31 
ADD: Accrued Interest... 61.46 11,586.77 


ACCOUNTS RECEIVABLE 
Membership Dues 


47 
LESS: Reserve for Doubtful 9.41 5,061.08 


Advertisers and Sundry 


Debtors 23,328.31 


LESS: Reserve for Doubtful 1,964.12 21,364.19 26,425.27 
INVENTORIES 
ee 3,371.11 
Emblems and _ Certificate 
Dn. d6echbeGaeke sae 77.05 
Sn  ce0esnedwcctauebn 360.72 3,808.88 


PERMANENT 


CT errr Tee 300.00 
Furniture and Fixtures.... 5,865.21 
LESS: Reserve for Depre- 


985.84 


ON, i te ot Ss ec We ean 1,285.84 


4,879.37 





DEFERRED CHARGES 


Chapter Meeting Allowance 500.00 


$92,368.87 





SPECIFIC FUNDS 
ENDOWMENT FUND 


ee 


RESERVE FOR ENDOWMENT FUN 
REPLENISHMENT .ncccvciecicess 
TOTAL LIABILITIES ......... 
GENERAL FUND 
MONEE dhadennnsecbardseceseess< 
SPECIFIC FUNDS 
ENDOWMENT FUND 
PE itn tc tebeeaktscecaeas beh 
Unexpended Income ............ 


F. PAUL ANDERSON AW. 
Principal 
Unexpended 


Income 


RESEARCH FUND 

ENDOWMENT FUND 
PP scnnachaese sagcarec’ss 
Unexpended Income 

UNRESTRICTED FUND 
Balance—January 1, 1936........ 
Excess of Income over Expenses f 
the Year Ended December 31, 19 


Boe “AT 
in the letter 


This Balance 


attached to and torming a 


BUDGET COMP 


AMERICAN SOCIETY OF HEATING ANI 


ew York, N, 


Year Ended 


For the Cienies 


D 


iRD FUND 


600.00 
65.52 


36 6,881.54 


Sheet is subject to the 


part of this 


ARISON 


» VENTILATING 


December 


7,500.00 


32,313.69 


60,055.18 $92,368.87 


16,363.28 


651.95 


17,015.23 


1,000.00 


141.49 


665.52 


15,060.16 


1,141.49 


15,725.68 


$126,251.27 


comments contained 


report, 


ENGIN 


31, 1936 


EERS 


INCOME 
Budget Increases 
Actual Provision Decreases 
Membership Dues .............0. . $20,567.39 $20,000.00 & 567.39 
Profit—Emblem and Certificate Frames 
Lv atekGs ance awd 77.27 100.00 22.73 
Journal Reprints, Books, etc 304.19 250.00 54.19 
Transactions .........- 1,636.06 750.00 886.06 
Editorial Contract ............. rere UT 2,800.00 58.37 
Interest on Reserve and Current Funds. 908.84 600.00 308.84 
Guide Advertising and Copy Sales.. 56,525.49 48,000.00 8,525.49 
$92,877.61 $82,500.00 $10,877.61 
EXPENSES 
COST OF GUIDE 
Printing and Pinding $15,700.00 $16,500.00 $ 800.00 
Mailing Expense 1,400.00 8,500.00 2,100.00 
Paper rs . 3,955.02 3,500.00 455.02 
Cuts, Engraving, etc. 642.18 500,00 142.18 
Advertising Sales Cost 3,184.20 2,500.00 684.20 
Copy Sales Cost 3,248.16 5,000.00 1,751.84 
Editorial Service ..... 3,000.00 3,000.00 
$31,129.56 $34,500.00 $ 8.870.44 
GENERAL SOCIETY ACTIVITIES 
Contribution A. S. A. aoe s 50.00 & 50.00 be 
Secretary and Staff Salaric» 17,654.44 16,500.00 & 1,154.44 
Printing Codes 34.56 250.00 215.44 
Subscriptions mF 3,155.41 5,000.00 1,844.59 
General Printing 788.90 500.00 288.00 
rr 1,836.34 2,500.00 663.66 
Meetings jas 1,409.75 1,500.00 90.25 
Chapter Allowance ines 1,000.00 1,000.00 ae 
Travel—Secretary and Staff. 1,336.52 1,000.00 $36.52 
President’s Fund sande 1,292.96 1,500.00 207.04 
Rent and Light ...... 2,598.78 2,700.00 101.22 
General Office Expense 687.73 600.00 87.73 
Office Supplies “" 386.70 500.00 113.30 
Furniture and Fixtures 564.95 200.00 364.95 
DE. ccnidceduees 524.72 500.00 24.72 
Telegraph ....... 277.73 300.00 22.27 
Multigraphing .......... 345.57 400.00 54.43 
Professional Services : soda 400.00 500.00 100.00 
Awards, Members Certificates and 
0 eee “re 416.37 350.00 66.37 
Bank Charges ..... 57.05 350.00 292.95 
Yearbook 976.57 1,000.00 23.438 


Cash on Deposit.......... 4,985.23 
Securities at Cost (Market 
Value $9,122.60) ...... 11,918.65 
ADD: Accrued Interest... 111.35 12,080.01 00 17,015.23 
F. PAUL ANDERSONAWARD FUND 
Cee GO EPGNOOE. 2.206005. 1,108.27 
Cash in Closed Bank..... 33.22 1,141.49 
RESEARCH FUND 
ENDOWMENT FUND 
Cash on Deposit........ 451.99 
Cash in Closed Bank.... 213.53 665.52 
UNRESTRICTED FUNDS 
Cash on Deposit......... 13,154.82 
Bey GON MNEs ct eeks cee 50.00 
Cash on Hand for Deposit 1,855.34 15,060.16 15,725.68 


$126,251.27 
LIABILITIES AND CAPITAL 
SOCIETY 
ACCOUNTS PAYABLE 
PAYABLE TO RESEARCH FUND 
On Dues as and when Collected...... 
{CCRUED ACCOUNTS 


$11,406.96 


2,397.53 


Compensation—Secretary and Staff.... 2,250.41 
RESERVE FOR PUBLICATIONS 

lransactions Vol. 41 and 42.......... 6,500.00 
DEFERRED INCOME 

Prepaid Dues—Members ............. $1,109.11 

Prepaid Dues—Proposed Members..... 1,149.68 2,258.79 


3,500.00 
1,824.43 


$7 2,249.04 


Transactions—1935 
Special Appropriations 


3,500.00 


5,000.00 8,175 57 


$80,200.00 $$ 7,950.96 


Report of Membership Committee 


The report of the Membership Committee was given 
by W. A. Russell, chairman, Kansas City, who said 
that the membership increase for the year totaled 469 
members and that the present status of Society mem- 
bership was at an all time high. 
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Report of Committee on Research 


W. A. Danielson, Washington, D. C., chairman of 
the Committee on Research, gave the report of the com- 
mittee and prefaced his presentation with a statement 
that finances were improving, a number of new com- 
mittees had been organized, and that a very active re- 
search campaign was contemplated for the coming year. 
(Complete Report of the Committee on Research appears 
in the February, 1937, A.S.H.V.E. Journal Section, 
Heating, Piping and Air Conditioning, p. 126). 

J. Lawrence DeNeille, St. Louis, Mo., former presi- 
dent of the Heating, Piping and Air Conditioning Con- 
tractors National Association, gave a brief word of greet- 
ing. P 

At the request of the president of the Heating, Piping and 
Air Conditioning Contractors National Association I am here 
to extend to you the cordial greetings of the national association, 
and best wishes for a most successful meeting. 

lor many years these two organizations have worked together 
for the advancement of the industry. At times, we have differed, 
but that is not strange, because our viewpoints must of necessity 
differ, but regardless of these differences we have had enough 
recognition of our common interests, on both sides, so that these 
differences never had a chance to wreck the continued coopera- 
tion of the two groups. In fact, we have usually come through 
our arguments, as any family should, drawn more closely together 
by a mutual recognition of the other fellow’s reasons for his 
stand on any question under discussion. 

It is pleasant to be chosen to bring you the greetings of the 
contractor group. It gives me a chance to meet many old friends 
and to say to you that we, as contractors, appreciate the con- 
tributions you engineers are making to the solutions of the prob- 
lems of the industry. We have expressed our confidence by the 
overlapping memberships. 

We are in a changing world, a world in which our customer 
of today is demanding a degree of comfort which was not only 
impossible, but undreamed of some years ago. Our job, as 
contractors, is to sell and install the apparatus which will pro- 
duce the desired comfort. Your job, as engineers, is to devise 
ways and means of providing it, both through development of 
new apparatus and of new applications of existing equipment. 
If we do our job well the public will derive the benefit in a 
greater and more healthful comfort. We, as contractors, pledge 
our support to you and to the public. 

I would be very neglectful of my duty as representative of 
our national association if I did not avail myself of this oppor- 
tunity to extend to you a most cordial invitation to join us at 
our annual meeting in Minneapolis in May. We are holding 
our 48th Annual Convention at the Hotel Nicollet during the 
week of May 17. You will, all of you, be most welcome at that 
meeting. 

Again, in closing, I extend you our greetings and best wishes 
for a profitable meeting. 

The secretary of the Society, A. V. Hutchinson, New 
York, presented the Report of the Council and the 
Report of the Secretary. 


Report of Council 


Since the 42nd Annual Meeting, the Council has held four 
meetings, one in Chicago, two at Buck Hill Falls, Pa., and one 
in St. Louis, Mo. 

At the meeting on January 30, 1936, the Council organized 
and appointed its Committees, approved a new Journal con- 
tract, selected St. Louis as the place for the 43rd Annual Meet- 
ing, approved depositories for Society funds, adopted the Budget 
for 1936 and appointed a new Certified Public Accountant; pro- 
posed a sub-committee on Air Conditioning Standards and 
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authorized a survey on the relationship of air conditioning and 
public health. 

At the June meetings, it was arranged to authorize payment 
of railroad expense for one executive officer selected by each 
Chapter as an official delegate to the Annual Meeting in St. 
Louis and arrangements were made for appointment of a Joint 
Committee by the Society and the A. S. R. E. to participate in 
the formation of a Code for Minimum Requirements of Com- 
fort Air Conditioning. 

The invitation of the Massachusetts Chapter to act as hosts 
for the Semi-Annual Meeting 1937 was accepted and it was 
decided to have the Society’s 44th Annual Meeting during the 
fourth week of January, 1938, in New York, when the 5th In- 
ternational Heating and Ventilation Exposition will be held. 

The Council authorized new advertising rates for THE GuIDE 
effective July 1, 1936, and appointed Ralph F. Duysters to the 
staff in accordance with the request of the Guide Publication 
Committee. 

The Council made available a fund of $4000 to the Committee 
on Research for an enlarged program and appropriated $3000 
for a cooperative program with the New York Academy of 
Medicine provided a similar amount could be obtained from 
other sources to study the relationship of air conditioning and 
health. The Council nominated five members to serve on 
the Committee on Research for a term of 3 years. 

The Council received a report from the special committee 
studying the relationship of the A. S. H. V. E. and A. S. R. E. 
and recommended that this Committee continue its work. The 
request of several Chapters that assistance be given to local 
organizations by the Society was considered and referred to 
the incoming Council. 

The Council has carried on the business activities of the 
Society through the Officers and Committees and is glad to 
report that membership is at a peak figure through the addition 
of 490 new members this past year; that the finances are in 
excellent condition and that Charters have been granted for 
new chapters in Montreal, Oklahoma City, and Texas. 

Routine action was taken in connection with the resigna- 
tions offered by members and cancellations of membership for 
non-payment of dues as required by Article B-II, Section 2. 
Life membership has just been granted to four members as 
follows: F.:C. Black, R. L. Gifford, J. G. Hayes, F. W. Powers. 

The Society has enjoyed a most successful year and plans are 
under way for enlarged activities for 1937. 

Respectfully submitted, 
Tue CouncIiL. 


Report of the Secretary 


A brief review will be given of the major activities carried 
on at the headquarters office during the year just past. These 
activities include membership service, editorial, advertising, and 
sales promotion of publications, committee organization, and 
general administrative work. 

A substantial increase in membership has been recorded 
through the successful work of the Membership Committee and 
Chapter cooperation. The present status is: Honorary Mem- 
bers 3, Presidential Members 25, Members 1,356, Associate 
Members 540, Junior Members 357, and Student Members 91. 

Three new Chapters have been organized and some assistance 
has been rendered by the national officers and the staff in sup 
plying speakers. 

The employment service has been an active department in 
volving heavy correspondence and the placement of many mem- 
bers. Members interested in obtaining employment are urged to 
use this service. 

Technical committee activities and editorial work have been 
carried on effectively by Mr. James and. sales promotion for 
Tue Gume was most successfully done by Mr. Duysters. 
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The 1937 edition will soon be ready for distribution and this 
volume will be the largest and most widely circulated of any 
previous edition. 

Two meetings were held in 1936—the 42nd Annual Meeting 
in Chicago set a record for attendance and the Semi-Annual 
Meeting at Buck Hill Falls jointly held with the A. S. R. E. 
was exceptionally well attended. 

The members of Illinois and Philadelphia Chapters deserve 
great credit for their work as hosts on these occasions. 

During the year there has been an increase in the volume 
of work in membership, meetings, publications, employment, 
publicity, and collections and all of this was handled without 
much additional personnel. Credit is due the members of the 
headquarters staff for their cooperation and I am glad of this 
opportunity to publicly express my appreciation. 

For the mass of administrative details it might be significant 
to point out that the number of letters sent out on work exclu- 
sive of publications exceeded 20,000, sales promotion cam- 
paigns required mailing over 75,000 pieces. More than a car- 
load of paper was used for THe 1937 Gume and if the books 
were placed end to end the distance covered would be a line of 
books nearly 2 miles long. 

The Membership Committee’s report will reveal that the in- 
crease this year has meant a full time job to carry out all the 
details of electing 490 members. 

The Finance Committee report indicates a business of the 
Society of nearly $100,000 exclusive of research. The Guide 
Committee will advise you of a successful year’s operations and 
it can be concluded that the Society is in a flourishing condition 
and has enlarged opportunities for service to the profession of 
Heating, Ventilating and Air Conditioning in 1937. 
Respectfully submitted, 

A. V. Hutcuinson, Secretary. 


President Larson announced the first technical paper 
and introduced Prof. F. B. Rowley, Minneapolis, Minn., 
who presented the paper, Thermal Properties of Con- 
crete Construction by F. B. Rowley, A. B. Algren and 
Robert Lander. (Complete paper published in Novem- 
ber, 1936, A.S.H.V.E. Journal Section, Heating, Piping 
and Air Conditioning, p. 621). 

R. A. Miller, Pittsburgh, inquired about the compo- 
sition of concrete blocks 15a and b listed in Table 1 and 
Prof. L. G. Miller, E. Lansing, Mich., wished to know 
about the control of the vapor pressures when blocks 
were subjected to a fog spray. W. A. Danielson inquired 
whether difficulties had been experienced in getting con- 
tact between a hot plate and the block. Replies to the 
questions were given by the author. 

First Vice-Pres. D. S. Boyden, Boston, assumed the 
chair and introduced Prof. G. L. Tuve, Cleveland, who 
presented the paper, the Specific Characteristics of Fans, 
hy M. C. Stuart and J. B. Lusk. (Complete paper pub- 
lished in September, 1936, A.S.H.V.E. Journal Section, 
Heating, Piping and Air Conditioning, p. 507). Written 
discussions by Prof. R. L. Perry, University of Cali- 
fornia, and Prof. J. R. Weske, Case School of Applied 
Science, were presented by John James, New York, and 
replies to discussions prepared by Professor Stuart were 
given by Professor Tuve. Comments were also made by 
S. H. Downs, Kalamazoo, Ernest Szekely, Milwaukee, 
aud W. A. Rowe, Detroit. 

The report of the tellers was presented by Secy. A. V. 
llutchinson as follows. 


Report of Board of Tellers 


The votes cast for Officers have been tabulated by your 
Board of Tellers with the following results: 
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First Vice-President—E. H. Gurney...............00e0eeees 595 
Second Vice-President—J. F. McIntire....................: 594 
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Members of the Council—3 year term: 
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The votes cast for Members of the Committee on Research 
have been tabulated by the Board of Tellers with the follow- 
ing results: 


Three year term: 





SE ee en eee 

i I 0 4 ded apacdan eaten tidadcaicieneedsackattous cue 

ae Ey SRR ry Pe Pe ee eee ee ee 

> et, A. cde chdtcctemansEbianendeaseune ia 593 

pe ES See ee RS EE Ee, ES 

Wis Me 5:5 das b Vide bake Gd he0kekd Kanak baetcntbhaseeka 1 
Total number of legal votes cast.....................595 
ED aia icin cia veaden dab dslewedksc one vacmeaeniie 45 
640 


Respectfully submitted, 
R. H. Carpenter, Chairman, 
R. V. SAWHILL, 
F. E. W. Beene. 


President Larson introduced Capt. R. L. Reiss, Lon- 
don, who presented a lantern slide talk on Government 
Housing Projects in England. 

The government department in Great Britain that is re- 
sponsible for housing is the Ministry of Health. The Minister 
of Health is a member of the Cabinet and under him 
large department divided in various divisions in which housing 
is one, town planning is one, and various other plans of public 
health are in other divisions. It also includes various other 
activities which are not strictly health questions but which the 
local municipal authorities have to deal with. 

So, I want you to understand that the Ministry of Health 
is the government department which sees that the municipal 
authorities carry out the duties imposed on them by the legis- 
lation which Parliament has passed. 

Applying that to housing, Parliament having passed a law 
which says that the individual municipal authorities are responsi- 
ble for seeing that the housing of the lower paid workers is 
improved, it is then necessary to have a government department 
that sees that they do it, and that department is the Ministry 
of Health. 

In order to enforce the law, we don’t employ actual physical 
force upon the members of the local housing authorities, though 
sometimes some of us feel inclined to do it in regard to some 
of them. We have used what is, perhaps, the sweeter way of 
doing it and the more effective way, and that is to make it 
conditional. The grants which are obtained from the central 
government (the national), for the various things the local 
municipality has to do, are conditional on them doing the work 
properly so any municipal authority that is not carrying out 
his duties knows that he runs the risk of losing the grant from 
the national government, and as money is still important on 
both sides of the Atlantic, we find this is an effective way of 
doing it. 

The local municipal authority is elected every three years and 
it appoints from amongst its number, a committee or commis- 
sion for various different purposes, and whole series of different 
committees, and one of those, in most authorities, is called the 
Housing Commission, but in some it combines with the Housing 
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and Public Health Commission. That is very significant be- 
cause it shows that housing is linked with public health. In 
London it is called a Housing and Public Health Committee. 

That actually functions in the following way: There is a 
department of the Medical Officers of Health employed by the 
municipal authority—I think you call them Health Commission- 
ers, I am not quite sure—it is the duty of that official and 
the assistant doctors under him to inspect the various houses, 
particularly the low rent houses, in the whole district, and re- 
port as to their condition to the Housing Committee, and they 
bring up, first of all, individual houses that ought to be demol- 
ished because they are unfit for human habitation or unhealthy 
and, sectionally, they report on areas where the only way of 
improving is to tear them down altogether. 

If this Committee is satisfied upon a certain report, they 
make an order called a clearance order. The owners have 
a right of appeal to the Ministry of Health, the central gov- 
ernment department, and, if necessary, an inspector is sent down 
from the national government. If the inspector reports to the 
Minister of Health that what the local authorities are pro- 
posing to do is correct, then the procedure goes ahead. They 
have power to make it compulsory. They only pay for the 
value of the land, not for the building upon it unless those 
buildings are, individually, satisfactory ones. 

Sometimes you have good houses in amongst all the bad 
ones, but if the house, itself, is bad then the owner gets noth- 
ing for the house but only for the site, on the same prin- 
ciple that anyone who has bad meat that has been condemned 
gets no compensation because that meat has gone bad. 

Then, the next stage is that the architect of that local au- 
thority prepares a redevelopment plan with the layout of the 
plan and the design of the buildings. That, again, is brought 
before the Housing Authority. They may be satisfied with it 
or they may suggest alterations or amendments, and then in 
the next stage, it goes out for bids from contractors, from vari- 
ous private contractors, for the erection of the dwellings. 

At that stage, the local Housing Authority has to submit the 
price up to the government department and apply for permission 
to raise a loan for the purpose of carrying that scheme out. If 
it is approved for the purpose of the loan, then the local Hous- 
ing Committee can either borrow directly through its own stock, 
or it can borrow from the government. 

The next and final stage is when the houses are completed, 
the next official of the Authority, who is responsible for the 
management of the property, submits his proposal for the rents 
for the different sized dwellings, and if that is sanctioned, he 
proceeds with the letting of the dwellings. First consideration 
is given to those who have been displaced from slums that are 
being pulled down, for it is the duty of the Authority to rehouse 
those people who have been displaced. 

I think that gives you as clearly as I can, recognizing that 
your procedures are different, the precise method in which we 
do it. From the start we have made it a local responsibility 
for carrying out the work, but the national government has 
given the financial assistance in order to enable it to be carried 
out. 


Before you can start clearing away the slums, you must have 
somewhere to put the people who are being moved out of the 
slums, and therefore we have to select certain areas, some 
land not at present occupied, and build some apartments on 
that so you can move the people from the slum area nearby into 
those, and then you can get ahead with redeveloping that, and 
move into that area, people from a third area that is then going 
to be done. We do find some large houses, built about 150 
years ago, that had large gardens. These houses are no longer 
useful and are torn down. Then we build these apartment 
dwellings, trying as far as possible to keep the trees that were 
in the garden. This is an example. (Showed slide.) 

Well, I thought those might possibly interest you, showing 
in practice the way we have been trying to deal with the 
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problem. If anyone would like to ask any questions, I will be 
glad to try to answer them. 

The appreciation of the members was expressed to 
Captain Reiss by President Larson, after which the ses- 
sion adjourned. 


SECOND SESSION— 
Tuesday, January 26, 1937, 9:30 A. M. 


The second session of the meeting was called to order 
by President Larson on Tuesday morning and O. W. 
Ott, Los Angeles, member of the Committee on Consti- 
tution and By-Laws, gave the report of the committee. 


Report of Committee on Constitution and By-Laws 


The work of the Committee on Constitution and 
By-Laws included review of the By-Laws of several 
local Chapters and the preparation of an amendment 
to Article B-II, Section 5 relating to Life Membership. 

J. H. Walker, Detroit, chairman of the Guide Publi- 
cation Committee, was introduced and presented the fo!- 
lowing report: 


Report of Guide Publication Committee 


It is a pleasure to report that THE GuiIpE is now on the press 
and will be distributed to the members in a very few days. 
This year the policy of the Committee was to completely revise 
about one-third of the book with the thought that if this were 
done every year, a completely new GurmpE would be available 
every three years. 

The important changes in the 1937 edition were in the chapters 
on the Physical and Physiological Principles of Air Condition- 
ing; Humidification, Dehumidification and Water Cooling Equip- 
ment; Automatic Control; Sound Control; Air Distribution; 
Gravity and Mechanical Warm Air Furnace Systems; Chimneys 
and Draft Calculations; Drying Systems, and revisions were 
made in several other chapters. 

We revised altogether a total of nine chapters and made minor 
revisions in possibly nine or ten more. The size of the book has 
been slightly increased with the total text pages in the 1937 
edition numbering 808 as compared with 792 pages for last year. 
The advertising in the catalog data section shows an increase 
of 20 per cent from 262 pages to 316 pages. Last year 12,400 
copies of THe Gumpe were printed and this year 14,500 copies 
have been ordered to fill additional requests. 

I want to say a word about the suggestions that you submit 
on the card that is enclosed each year with THe Guie. The 
Committee welcomes suggestions for THe Guipe, but you may 
find that your suggestion has not always been adopted. If it 
has not, it is probably due to one of two things, either you have 
suggested something that is outside of the scope of THe Guie, 
or else you have asked for something on which there are no data. 
The Guide Committee cannot go out and create its own data. 
It has to take material that the Research Committee or the 
other Society committees have built up, so do not feel hurt if 
your suggestion has not been embodied in Tue Gute. It 
certainly has been given full consideration. 

I want to acknowledge the very fine assistance of Mr. James 
of the Society office. He bore the brunt of the editorial and 
proofreading work and was of great help to the Committee. 
The work of the Committee has been made much easier by hav- 
ing Mr. James working on it. I want to express my appre- 
ciation to the members of the Committee, they all worked ver) 
hard. Mr. Chairman, the Committee presents Tue Gup! 

Guide Publication Committee, 
J. H. Waker, Chairman 
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The first technical paper, A Rational Method of Duct 
Design, by Prof. L. G. Miller, was presented by the au- 


thor. (Complete paper published in February, 1937, 
A.S.H.V.E., Journal Section, Heating, Piping and Air 
Conditioning, p. 121). 

The paper, Noise Characteristics of Air Supply Out- 
lets, by D. J. Stewart and G. F. Drake, was given by 
Mr. Stewart and questions were asked by Messrs. H. 
M. Hart, Chicago, S. H. Downs, and J. H. Van Als- 
burg, Chicago, and were answered by the authors, 
Messrs. Stewart and Drake. (Complete paper published 
in January, 1937, A.S.H.V.E. Journal Section, Heating, 
Piping and Air Conditioning, p. 65.). 

The final paper of the morning session, The Nature 
of Noise in Ventilating Systems and Methods for Its 
Elimination, by J. S. Parkinson, was presented by J. R. 
Patterson, St. Louis. (Complete paper published in 
March, 1937, A.S.H.V.E. Journal Section, Heating, Pip- 
ing and Air Conditioning, p. 183.) Questions were asked 
by Prof. A. I. Brown, Columbus, O., Mr. Wolfe, D. J. 
Stewart, Rockford, Ill., G. F. Drake, Rockford, Ill, R. 
Kk. Werner, Fort Worth, Tex., E. K. Campbell, Kansas 
City, M. D. Kiczales, Washington, D. C., and W. A. 
Rowe, Detroit. 

Messages of greeting were read from E. H. Gurney, 
Toronto, first vice-president of the Society, en route 
home from London from a round the world trip, and 
from Allen W. Williams, managing director, National 
Warm Air Heating and Air Conditioning Association. 

W. T. Jones, Boston, Mass., past president of the So- 
ciety, said that never before had the Society held a meet- 
ing when a disaster of the magnitude of the present flood 
threatened to destroy cities where members of the So- 
ciety had homes or business interests. He was present- 
ing the suggestions of several members who believed 
that some tangible evidence of sympathy for the flooded 
area be extended through the local St. Louis Chapter. 
Mr. Jones then presented the following resolution : 
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That, the representatives of the American Red Cross St. Louis 
Chapter be permitted to collect any contributions that might 
be offered by the members assembled at this meeting. 

The motion was seconded by T. H. Urdahl, Washing- 
ton, D. C. 

As a result of the collection $162.00 was presented to 
the St. Louis representative of the Red Cross. 

The session then adjourned. 


&. 
THIRD SESSION— 


Tuesday, January 26, 1937, 2:00 P. M. 


On Tuesday afternoon President Larson opened the 
third technical session at 2:00 p. m. and introduced Dr. 
Charles Sheard, Rochester, Minn.., who presented the 
paper, Investigations on the Exchanges of Energy Be- 
tween the Body and Its Environment, by Dr. Charles 
Sheard and Dr. M. M. D. Wiiliams. (Complete paper 
published in March, 1937, A.S.H.V.E. Journal Section, 
Heating, Piping and Air Conditioning, p. 189.) 

A long discussion followed this paper in which the 
participants were Dr. EF. V. Hill, Chicago, Dr. Munson, 
J. B. Steele, Winnipeg, W. A. Danielson, Washington, 
D. C., F. C. Houghten, Pittsburgh, W. R. Knudsen, Chi- 
cago, W. R. Beach, Cleveland, D. J. 
Sheard. 

The paper, Fever Therapy Induced by Conditioned 
Air, by F. C. Houghten, Dr. M. B. Ferderber and Carl 
Gutberlet, was presented by Mr. Houghten. (Complete 
paper published in February, 1937, A.S.H.V.E. Journal 
Section, Heating, Piping and Air Conditioning, p. 115). 
Comments were made by Dr. Sheard and a reply was 
given by Mr. Houghten. 

The report of the A.S.H.V.E., A.S.R.E, 


Stewart, and Dr. 


Committee 


on National Standards for Air Conditioning Applications 
was presented by John Howatt, Chicago. 
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Report of A.S.H.V.E.-A.S.R.E. Committee on Na- 
tional Standards for Air Conditioning Applications 


At the joint convention held last summer, in Buck Hill 
Falls, the AmericAN Society or HEATING AND VENTILATING 
ENGINEERS and the American Society of Refrigerating Engineers 
were authorized, in the presence of these two Societies, to ap- 
point a Committee to serve jointly in the preparation of national 
standards or code for air conditioning applications. 

The presidents of the two societies, G. L. Larson and L. S. 
Morse, appointed a Committee consisting of ten. The Com- 
mittee had its original meeting in Pittsburgh at which L. A. 
Harding was chosen as chairman. As President Larson told 
you, the presentation of this report was to have been made 
by Mr. Harding, but he is home, ill in bed, and could not at- 
tend the Annual Meeting. 

At that original meeting in Pittsburgh, a full attendance 
was had and the tentative draft of standards prepared. The 
Committee has had several meetings since, two in Buffalo, and 
each of those meetings resulted in revisions, additions and 
deletions to the original draft until, today, we have what we 
believe is a set of standards that is fairly comprehensive and 
covers in a general way the requirements of comfort air condi- 
tioning in North America. However, the work of the Com- 
mittee is not completed. This fourth revision needs more dis- 
cussion, 

All we can report, today, is that we believe this Committee 
has progressed a considerable distance in this work, and we 
know that the work of the Committee will have to be con- 
tinued, for a part at least, through 1937. The report we 
are making, then, is a report to you that the Committee is 
working and making progress and will have to be continued 


further. 
President Larson asked Mr. Houghten to present the 
paper, Cooling Requirements for Summer Comfort Air 


Conditioning, by F. C. Houghten, F. E. Giesecke, C. 
Tasker and Carl Gutberlet. (Complete paper published 
in December, 1936, A.S.H.V.E. Journal Section, Heat- 
ing, Piping and Air Conditioning, p. 681). 

W. E. Stark, Cleveland, presented a written discus- 
sion and Mr. James read prepared comments of E. W. 
Gray, Oklahoma City, G. B. Helmrich, Detroit, F. J. 
Linsenmeyer, Detroit, and written discussions from 
members of Minnesota Chapter, Philadelphia Chapter, 
and Cincinnati Chapter. Additional comments were 
given by Dr. C. A. Mills, Cincinnati, W. L. Fleisher, 
New York, Dr. E. V. Hill and a reply to the discussions 
was given by Messrs. Tasker and Giesecke. 

The session then adjourned. 


FOURTH SESSION— 
Wednesday, January 27, 1937, 9:30 A. M. 


The final session of the 43rd Annual Meeting of the 
Society was called to order by President Larson, who 
announced that the registration total 503. 

The paper, Heat Losses and Efficiencies of Fuels in 
Residential Heating, by R. A. Sherman and R. C. Cross, 
was presented by Mr. Cross, Columbus, O. (Complete 
paper published in January, 1937, A.S.H.V.E. Journal 
Section, Heating, Piping and Air Conditioning, p. 53.). 
A written discussion was prepared by Prof. L. E. See- 
ley, New Haven, Conn., and comments were made by 
W. E. Stark, L. C. Price, R. J. Bender, and H. P. Reid. 

The paper, Performance of Oil-Fired, Warm-Air Fur- 
naces in the Research Residence, by A. P. Kratz and 
S. Konzo, was presented by Mr. Konzo, Urbana, III. 
(Complete paper published in December, 1936, 
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A.S.H.V.E. Journal Section, Heating, Piping and Air 
Conditioning, p. 693.). Comments were made by 
Messrs. Price and Langenberg. 

The subject of Condensate and Air Removal Rates in 
a Vacuum Heating System, by D. W. Nelson, Madison, 
Wis., was presented by the author. (Complete paper 
published in October, 1936, A.S.H.V.E. Journal Section, 
Heating, Piping and Air Conditioning, p. 561.). Com- 
ments were offered by H. E. Adams, Norwalk, Conn. 


Installation of Officers 


W. T. Jones, Boston, past president of the Society, 
was requested to conduct the installation of officers. 
President-elect D. S. Boyden, Boston, was instroduced 
by W. H. Driscoll, New York. Second Vice-Pres. J. 
F. McIntire, Detroit, was introduced by F. B. Rowley, 
Minneapolis, and A. J. Offner, treasurer, New York, 
was presented by Mr. Jones. 

The new members of the Council, M. C. Beman, Buf- 
falo, W. A. Russell, Kansas City, and J. J. Aeberly, 
Chicago, were presented by Mr. Jones. 

President Boyden assumed the chair and introduced 
J. E. Hillemeyer, St. Louis, former president of the 
National District Heating Association, who presented 
greetings from that body. 


Resolutions 


The report of the Resolutions Committee was pre- 
sented by G. L. Wiggs, Montreal, who moved the fol- 
lowing resolutions : 

WHEREAS, this, the 43rd Annual Meeting of the Society, 
has been so eminently successful, not only in the great interest 
and the valuable contributions of the papers presented by the 
various authors, and in the splendid entertainment provided by 
the St. Louis Chapter, but in the delightful surroundings in 
which the Convention is being held, and especially in the spirit 
of informality and warm friendship which has been so evident 
throughout the whole of the meeting, 

BE IT, THEREFORE, RESOLVED that the thanks and 
appreciation of the Society be given: 

To each of the authors of the various papers for their splendid 
contributions to the knowledge and literature of the Society, 

To the St. Louis Chapter and its various committees for the 
successful way in which they planned, organized and conducted 
this Annual Meeting, 

To the St. Louis Convention Bureau for their cooperation and 
untiring efforts, 

To Dr. A. C. Willard for his inspiring address at the Annual 
Banquet, 

To the management and staff of Hotel Statler for the splendid 
accommodation and attentive service which they provided, 

To the daily and trade Press for the attendance of their rep- 
resentatives and for the publicity which they have given to the 
Meeting, 

To Radio Station KSD for the time which they so graciously 
contributed so as to allow one of our Past Presidents to make a 
broadcast on air conditioning, and 

To the American Rolling Mill Company for their courtesy in 
having President Larson as guest speaker on their program in 
the broadcast over the net work of the National Broadcasting 
Company. 

On motion of Mr. Wiggs, seconded by Mr. Russell, 
the resolutions were adopted. 

President Boyden called for any unfinished business 
and inquired if any new business was to be brought 
before the meeting. Upon hearing no response, th: 
meeting adjourned at 12:30 p. m. 
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Ladies on Tour of St. Louis 


Entertainment 


The entertainment program provided enjoyment for every 
member, guest and lady during the three days of the meeting. 
The Committee on Arrangements of the St. Louis Chapter was 
on hand to greet the arriving members on Sunday, January 24, 
and the St. Louis Room in the Hotel Statler was the gathering 
place for all. 

At noon on Monday a Get-Together Luncheon was held in 
Parlor A and 180 listened to an interesting talk entitled, How 
Europe Solves Its Housing Problems by Capt. R. L. Reiss of 
Lendon. 

On Monday evening at 7:00 p. m. members, guests and ladies 
attended the Mississippi Levee Levities on the roof garden of 
the Hotel Statler. A fine turkey dinner was served to 410 
people, music for dancing was furnished by Al Roth’s orchestra 
and during the evening 10 acts of variety entertainment amused 
the audience. 

The ladies had a special program of entertainment and on 
Monday assembled in the Daniel Boone Room for tea and an 
interesting talk on precious gems. On Tuesday an auto trip 
to Shaw’s Gardens, Jefferson Memorial where the Lindbergh 
trophies are housed and luncheon at Garavelli’s provided the 
ladies with a full afternoon of fun. 


Banquet 


At 7:30 on Tuesday evening the doors of the ballroom opened 
and the Banquet was served to 350 diners. Between courses, 
vocal numbers were enjoyed and then the Toastmaster, E. B. 
Langenberg, announced that at 9:10 President Larson would be 
guest speaker on the Armco Hour over a coast to coast radio 
hook-up. The Ironmaster, Bennett H. Chapple, Vice President 
of the American Rolling Mill Co., introduced President Larson 
to the radio audience and he gave the following talk: 


Thank you, Mr. Ironmaster. Today, everybody talks about air 
conditioning, but only a few seem to know that it is not a new 
or mysterious art. Air conditioning has celebrated its twenty- 
fifth anniversary. And so that you may better understand what 
it is I will quote the standard definition adopted by the AMERICAN 
SocrETY OF HEATING AND VENTILATING ENGINEERS, “Air condi- 
tioning is the simultaneous control of all or at least three of the 
factors affecting both the physical and chemical conditions of 
the atmosphere within a structure. The factors are temperature, 
humidity, motion, distribution, dust, bacteria, odors and toxic 
gases.” 

Scientific research sponsored by the AMERICAN Society oF 
HEATING AND VENTILATING ENGINEERS, has developed the funda- 
mental knowledge which engineers have used so successfully to 
bring comfort to our homes, thereby improving our modern 
standard of living. The future holds great promise for the 
development of air conditioning applications which will have a 
vital influence on public health, They may be an important 
‘actor in the treatment of diseases. The potential benefits are 
still unknown, but pioneer work is being done in laboratories, 
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clinics and hospitals by noted scientists. They are studying the 
effect of atmospheric impurities, odors, of air flow and air dis- 
tribution, air cooling and the treatment of air with electricity. 
The engineer, the physician and the chemist working together 
will solve the future problems of air conditioning. 

Engineers have blazed the comfort trail, and the path to better 
health beckons those who desire to provide a more abundant 
life for more people. To meet one of today’s problems in air 
conditioning which affects the public generally, our Society is 
preparing a code of uniform national standards outlining correct 
design methods and applications of air conditioning equipment 
so that you may be assured of satisfactory performance and enjoy 
real comfort. A new day has dawned for air conditioning. 
We are all in a responsive mood, Research and industry have 
accepted the challenge. Heating and ventilating engineers pledge 
that life in nineteen thirty-seven can be more enjoyable with 
modern air conditioning. 


After the broadcast the toastmaster introduced John Howatt, 
Chicago, Past President of the Society, who in a graceful 
speech presented Prof. G. L. Larson with the Past President's 
emblem. President Larson responded briefly and gave the signifi- 
cance to him of the initials A S H V E. 

The toastmaster introduced Dr. A. C. Willard, President of 
the University of Illinois, Past President of the Society, who 
gave an inspiring talk on The Engineer’s Place in Modern 
Society. 

President-elect D. S. Boyden of Boston was introduced and 
after expressing his pleasure for the honor conferred upon him, 
he presented a resolution adopted by the Council of the Society 
expressing appreciation for the services of F. C. Houghten, 
Director of the A. S. H. V. E. Research Laboratory. 

The concluding entertainment feature of the meeting was 
the inspection trip, on Wednesday, January 27, of the Anheuser- 
Busch Power Plant and Brewery; 60 members and ladies made 
the trip. 

The Committee in charge of arrangements spent many hours 
planning the program and acting as hosts to the visiting mem- 
bers and guests. The members of this Committee were as 
follows: C. R. Davis, General Chairman; L. W. Moon, Vice- 
Chairman; C. E. Hartwein, Finance; G. W. F. Myers, Banquet; 
R. J. Tenkonohy, Reception; P. W. Sodemann, Transportation; 
D. J. Fagin, Entertainment; E. E. Carlson, Publicity, and J. W. 
Cooper, Ladies. 


W. H. Driscoll Joins Carrier Corporation 


William H. Driscoll becomes vice president in charge of con- 
struction for Carrier Corp., Newark, N. J., according to an 
announcement of L. R. Boulware, vice-president and general 
manager. Mr. Driscoll will be in charge of all installations of 
Carrier equipment and he brings a wealth of experience having 





W. H. Driscoll 


been responsible for the installation of all mechanical systems 
for Thompson Starrett Co. During his many years of service 
as vice-president of Thompson-Starrett Co., Mr. Driscoll was in 
charge of heating, ventilating, air conditioning, refrigerating, 
plumbing and electrical work. 

Mr. Driscoll received his early education in Jersey City, N. J., 
and at Cooper Union and Mechanics Institute in New York, 
He s a past president of the AMERICAN Society or HEATING 
AND VENTILATING ENGINEERS and for many years served on the 
Council and on many of its technical committees. 
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OFFICERS OF LOCAL CHAPTERS—1937 


CLEVELAND: Organized, 1916. Headquarters, Cleveland, 
O. Meets, Second Thursday in Month. President, L. T. 
Avery, 2341 Carnegie Ave. Secretary, W. R. Beacu, 75 Public Sq. 

CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month. President, E. B. Rover, 
6635 Iris Ave. Secretary, O. W. Morz, 920 E. McMillan St. 

ILLINOIS: Organized 1906. Headquarters, Chicago, Ill. 
Meets, Second Monday in Month. President, J. J. Hayes, 53 W. 
Jackson Blvd. Secretary, C. E. Price, 6 N. Michigan Ave. 

KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday in Month. President, L. R. 
Cuase, 2440 Pennway. Secretary, FE. J. Dean, Jr., 6028 Walnut St. 

MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Fourth Thursday in Month. President, J. 
STEELE, 184 Waterloo St. Secretary, C. H. Turtanp, 325 Cen- 
tennial St. 

MASSACHUSETTS: Organized, 1912. 
ton, Mass. Meets, Second Tuesday in Month. 
Hott, Massachusetts Institute of Technology, 
Secretary, JOHN TURNER, 285 Columbus Ave. 

MINNESOTA: Organised, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, N. D. 
ADAMS, 220 Second Ave. S. W., Rochester, Minn. Secretary, 
J. E. Swenson, 800 Hennepin Ave. 

MICHIGAN: Organised, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, R. K. 
Mitwarp, 127 Campbell Ave. Secretary, G. H. Tutte, 2000 
Second Ave. 

WESTERN MICHIGAN: Organized, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second* Monday in Month, President, 
L. G. Mitier, Mich. State College, E. Lansing, Mich. Secretary, 
E. I. Apams, 115 So. Pine, Lansing, Mich. 

MONTREAL: Organized, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday in Month. President, G. L. Wiacs, 
Tower. Secretary, C. W. Jounson, 630 Dorchester 

t . 

NEW YORK: 
N. Y. 
101 Park Ave. Secretary, T. 
Hastines-on-Hudson, N. Y. 

WFSTFERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday in Month. President, 
P. S. Heptey, Curtiss Bldg. Secretary, C. A. Girrorp, 247 
North Dr. 

OKT.AHOMA CITY: Organized, 1935. 
homa City, Okla. Meets, Second Monday in Month. 
F, X. Loerrier, 1604 N. W. Fifth St. Secretary, E. 
Box 1498. 

ONTARIO: Oraanized. 1922. Headquarters, Toronto, Ont. 
Meets, First Monday in Month. President, THomas McDon- 
ALD, 117 Peter St. Secretary, H. R. Rorn, 57 Bloor St. W. 

PACIFIC NORTHWEST: Organized, 1928. Headquarters. 
Seattle. Wash. Meets, Second Tuesday in Month. President, 
S. D. Peterson, 473 Colman Bldg. Secretary, D. C. Grirrtn, 
Orpheum Bldg. 

PHILADELPHIA: Organized, 1916. Headquarters, Phila- 
delphia, Pa. Meets, Second Thursday in Month. President, W. F. 
Situ, 422 Bryn Mawr Ave., Cynwyd, Pa. Secretary, H. H. 
Erickson, 804 Architects Bldg. 

PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President. M. L. Carr, 
P. O. Box 1646. Secretary, T. F. Rockwe tt, Carnegie Inst. Tech. 

ST. LOUIS: Organised, 1918. Headquarters, St. Louis, Mo. 
Meets, First Tuesday in Month. President, C. R. Davis, 2328 
Locust St. Secretary, R. J. TenKoNony, 3650 Shaw Blvd. 

SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Tuesday in Month. President, 
Leo HunGerForD, 524 Loew’s State Bldg. Secretary, H. M. 
Henprickson, 5051 Santa Fe Ave. 

TEXAS: Organized, 1936. Headquarters, College Station, 
Texas. President, F. E. Gresecxe, Texas A. & M. College. 
Secretary, W. H. Bapcerr, Texas A. & M. College. 

WASHINGTON, D. C.: Organised, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday in Month. Presi- 
dent. W. A. DANIELSON, 2236 Munitions Bldg. Secretary, M. 
D. Kiczates, 3000 Connecticut Ave., W. 

WISCONSIN: Organized. 1922. 
Wis. Meets, Third Monday in Month. 
son, 8405 W. Greenfield Ave., West Allis, Wis. 
Kocnr, 626 E. Wisconsin Ave. 


Headquarters, Bos- 
President, JAMES 
Cambridge, Mass. 


Oraanized, 1911. Headquarters, New York, 


W. ReyNotps, 100 Pinecrest Dr., 


Headquarters, Okla- 
President, 


W. Gray, 


Headquarters, Milwaukee, 
President, M, E. Ertcx- 
Secretary, R. G. 


Meets, Third Monday in Month. President, G. E. OLSEN, 





Illinois Chapter Enjoys Lecture 
on Ancient Engineering Feats 


February 8, 1937. The regular February meeting of the IIli- 
nois Chapter was given over to a dinner, lecture and dance to 
which the wives of members and guests were invited, and which 
was held in the Louis X VI Room of the Hotel Sherman, Chicago. 
Eighty-seven members and guests attended. 

After dinner the regular order of business was dispensed with 
and Pres. J. J. Hayes immediately introduced Vice-Pres. L. S. 
Ries who presented the speaker of the evening, Dr. Watson 
Boyes, secretary, Oriental Institute, University of Chicago. Dr. 
Boyes gave a very interesting illustrated lecture on Engineer- 
ing Feats of the Ancient Near Eastern People. 

The discussion covered the quarrying, transportation and erec- 
tion of Egyptian obelisks, or Cleopatra’s needles, as they are 
called. These obelisks, ranging in weight from 100 tons to 500 
tons, were handled by sheer man power and the inclined plane in 
the absence of any devices other than the lever, known to the 
ancient oriental world. Among other engineering feats de- 
scribed was the ancient water supply system at Megiddo, 
Palestine. It was obvious from Dr. Boyes’ lecture that hundreds 
of years B. C. there was a civilization capable of feats of engi- 
neering and construction comparing favorably with those of the 
present day. 

After the lecture there was dancing to the music of George 
Konchar and his orchestra, and Secy. C. E. Price reports that 
a large portion of the group stayed and enjoyed themselves until 
the final strains were played at 1:00 a. m. 


Pittsburgh Continues Symposium on 


Air Conditioning an Office Building 

February 8, 1937. Pres. M. L. Carr called the meeting of 
Pittsburgh Chapter to order in the Downtown Y.M.C.A. and 
the minutes of the January meeting were read and approved. 
Forty-eight members and guests attended. 

Treas. J. E. McLean reported that $40.00 of 1937 dues had 
been received. 

P. A. Edwards of the Membership Committee told of the 
application of two new members. 

Chairman J. F. Collins, Jr., Program Committee, stated that 
one more meeting would be devoted to the problem of air condi- 
tioning an office building. 

President Carr, Chapter delegate to the 43rd Annual Meeting 
of the Society, January 25-27, read a complete report covering 
his activities in St. Louis, Mo. 

In the absence of Prof. C. M. Humphreys, Secy. T. F. Rock- 
well reviewed the items of Council action which concerned the 
Pittsburgh Chapter. 

It was moved by T. M. Dugan, seconded by R. A. Miller and 
carried, that R. J. J. Tennant be authorized to investigate the 
problem of securing a sponsor for broadcasting, in the public 
interest, a series of educational talks on heating, ventilating and 
air conditioning over a local station; all programs subject to 
the approval of the Society’s Council. 

President Carr turned the meeting over to Mr. Tennant who 
again presided at the Symposium on Air Conditioning an Office 
Building. Mr. Tennant first reviewed the nature of the problem 
and its limitations, and then introduced the following speakers 
in turn: H. A. Cannon, who completed his analysis of the space 
requirements and the design of the duct system; F. C. Mc 
Intosh, who explained the proposed method for automatic con- 
trol of temperature and outdoor air supply during the cooling 
season; Leighton Orr, who explained the savings in heat gai 
that might accrue because of the use of heat absorbing glass or 
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of double glazing; M. W. Lightcap, who discussed the effects of 
interior painting and lighting on the cooling load in air condi- 
tioned buildings. 

A considerable amount of animated discussion from the 
audience followed each paper, and the meeting adjourned at 
10:50 p. m. 


Air Conditioning and Pipe Welding Discussed 
by Massachusetts Chapter 


January 19, 1937. Massachusetts Chapter held a dinner meet- 
ing at Walker Memorial, Massachusetts Institute of Technology 
and Secy. John Turner reported that approximately 70 members 
and guests were present at the meeting. The material increase 
in the attendance of members and guests is gratifying to Chapter 
officers and it is believed due to the fact that the subjects selected 
for presentation and discussion have had a wide appeal. 

Owing to the inability of V. S. Day to be present, the sub- 
ject of Air Conditioning Homes was presented by Mr. Carlson, 
Carrier Corp., Newark, N. J. Mr. Carlson delivered an in- 
teresting lecture showing various systems of control for air con- 
ditioning of private residences, which was followed by a general 
discussion. 

The second speaker of the evening was L. F. Jackson, of The 
Linde Air Products Co., who showed a series of interesting 
moving pictures describing methods of pipe welding in heating 
systems, industrial applications, and gas pipe line installations. 


Corrosion Studies Topic 
of Philadelphia Chapter Meeting 


February 11, 1937. The regular meeting of Philadelphia Chap- 
ter was held at the Engineers Club with Pres. W. F. Smith pre- 
siding. The minutes of the previous meeting and the report of 
the treasurer were read and approved. 

A report was offered by the Membership Committee through 
its chairman, A. E. Kriebel. 

The Year Book Committee told of the publication of the cur- 
rent year book which netted a profit of $60.60. 

R. C. Bolsinger, member of the Society’s Council, reported on 
the 43rd Annual Meeting of the A.S.H.V.E. held in St. Louis, 
Mo., January 25-27, and gave a complete and interesting resumé 
of the various events on the program. He also announced his 
appointment as chairman of the Membership Committee of the 
Society and told of his plans for the coming year. 

C. B. Eastman, chairman of the Meetings Committee, spoke 
of plans for the next meeting and H. H. Mather then introduced 
the speaker of the evening, A. E. Stacey, Jr.. New York, N. Y.. 
whose paper on Studies Made on Corrosion proved to be of 
interest. 

L. P. Hynes thanked Mr. Stacey on behalf of the Chapter 
for his able presentation, and Secy. H. H. Erickson reports that 
the meeting then adjourned at 9:30 p. m. 


F. C. Houghten Speaker 
at Kansas City Meeting 


January 29, 1937. When the Kansas City Chapter met at the 
Newbern Hotel, 31 members were present for dinner and 4 addi- 
tional members were able to arrive in time to hear the speaker. 
Pres. L. R. Chase presided and opened the meeting by introduc- 
ine the guests of the evening. 

J. H. Kitchen ably expressed the Chapter’s appreciation for 
the services rendered it by W. A. Russell who has recently 
been transferred by his company to Detroit, Mich. The motion 
was offered and unanimously carried that Mr. Russell be elected 
an honorary member of the Kansas City Chapter of the 
A.S.H.V.E. 

Mr. Russell gave a brief outline of the 43rd Annual Meeting 
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of the Society held in St. Louis, Mo., January 25-27, for the 
benefit of those who were unable to attend. 

The speaker of the evening was F. C. Houghten, director of 
the A.S.H.V.E. Research Laboratory, Pittsburgh, Pa. In an 


interesting manner Mr. Houghten presented the subject of 
Cooling Requirements for Summer Comfort Air Conditioning. 
He first outlined the history of research on this subject which 
has covered a period dating back to 1919. It was pointed out 
that since that time many of the old theories have been revised 
and that even today additional information is needed to com- 
plete the study. Charts and tables were shown which clearly 
described the complications and many angles of the subject 
presented. 

After Mr. Houghten’s formal presentation, the Chapter mem- 
bers participated in a general discussion of the topic, according 
to the report of Secy. F. J. Dean, Jr. 


Ontario Chapter Hears Talk 
on Hot Water Heating Systems 

February 1, 1937. Seventy-two members and guests attended 
the regular February meeting of Ontario Chapter at the Royal 
York Hotel, Toronto. 

Following dinner, McDonald made a_ few 
announcements and called upon J. W. O'Neill, who spoke of 
the Society’s 43rd Annual Meeting in St. Louis, Mo., January 


25-27. 


~ 


Pres. Thomas 


E. R. Gauley introduced the principal speaker of the evening, 
S. A. Armstrong, who gave an illustrated talk on Forced Circu- 
lation Hot Water Heating Systems. 

Mr. Armstrong’s address was instructive and was followed 
by an interesting discussion. 

A vote of thanks was extended to the speaker on behalf of 
the Chapter by H. S. Moore before the meeting adjourned. 


Residence Air Conditioning Research Reviewed 
at Montreal Chapter Meeting 


January 11, 1937. Following dinner, Pres. G. L. Wiggs called 
to order the meeting of Montreal Chapter held at the Windsor 
Hotel, with 44 members and guests attending. 

Following roll call and the introduction of guests, the minutes 
Johnson and 


of the previous meeting were read by Secy. C. W. ) 
approved. 

President Wiggs introduced the principal speaker of the eve- 
ning, John James, technical assistant, AMERICAN SOoOcreTy OF 
HEATING AND VENTILATING ENGINEERS. Mr. James’ subject was 
A Review of Residence Air Conditioning Research and at the 
conclusion of his talk a general discussion was held. A vote 
of thanks was extended to the speaker on behalf of the Chapter 
by Mr. Dixon. 

Telegrams were read from the St. Louis Chapter and from 
Pres. G. L. Larson, extending invitations to Montreal members 
to attend the Society’s Annual Meeting at St. Louis, Mo., Jan- 
uary 25-27. 

A discussion was held relative to changing the date of the 
Chapter meeting, resulting in the decision to hold the next few 
meetings on the third Monday in each month and to continue 
with this date if it is found satisfactory to the majority of 
members. 

The question of inviting the A. S. H. V. FE. 
real in the summer of 1938 was considered and unanimously 


to meet in Mont- 


approved. 
Mr. McKerlie on behalf of the Canadian Refrigeration and Air 
Conditioning Association extended an invitation to all Chapter 
members to attend their meeting, January 18, at which time 
J. H. Fox, Minneapolis-Honeywell Regulator Co., Ltd., Toronto, 
would deliver a paper on Automatic Control of Refrigerating 
and Air Conditioning Systems. 
The meeting adjourned at 9:30 p. m. 
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J. H. Walker Is Speaker 
at Michigan Meeting 


January 18, 1937. The members of Michigan Chapter were 
guests of the Detroit Edison Co. for their regular January 
meeting when about 130 responded to Pres. R. K. Milward’s 
call to order at 7:30 p. m. and W. G. Boales introduced 40 
A. S. H. V. E. members who have affiliated with Michigan 
Chapter since October, 1936. G. D. Winans announced the 
annual dinner dance scheduled for February 8 at Dearborn Inn. 

J. H. Walker, superintendent of central heating and engineer- 
ing assistant to the general manager of Detroit Edison Co., was 
introduced by Mr. Winans as the speaker of the evening. 

The subject of Mr. Walker’s talk was A Discussion of Some 
of the Engineering Problems in the Construction of a Windowless 
Building. Mr. Walker stated that the decision to construct a 
windowless building was made largely upon the factor of increas- 
ing comfort and that some of the problems encountered in 
designing this type of building are: caring for the expansion 
of the glass brick, lighting, ventilating, air conditioning, and 
accurate temperature control. 

After Mr. Walker’s talk, the movie Earthworm Tractor was 
shown. The meeting adjourned at 10:30 p. m. according to 
the report of Secy. G. H. Tuttle. 


Research Laboratory Paper Discussed 


by St. Louis Chapter 


December 9, 1936. Pres. C. R. Davis presided at the meeting 
of St. Louis Chapter held at the David Ranken Trade School 
which was attended .by 12 members and 21 guests. 

Minutes of the November meeting were read and approved and 
President Davis announced that he would call on some of the 
chairmen of the Committee on Arrangements for the Society’s 
43rd Annual Meeting to outline their activities. 

Secy. R. J. Tenkonohy reported on the election and reinstate- 
ment of several members and Treas. C. E. Hartwein reported a 
balance of $350.63. 

In speaking for the Educational Committee, G. B. Rodenheiser 
said that the David Ranken Trade School had just added con- 
siderable material to its air conditioning laboratory and invited 
all present to inspect the equipment and offer their comments. 

Mr. Rodenheiser presented Mr. Martin, recently appointed sup- 
erintendent of the school, who outlined the objectives of David 
Ranken Trade School. Mr. Martin asked the Chapter, as repre- 
sentative of the industry, several questions, including, what should 
the tradesman know; what should be his aim; what type of boy 
should be selected; what should the school’s equipment be. Presi- 
dent Davis informed Mr. Martin that a committee would confer 
with him on the matters of interest. 

J. W. Cooper reported for the Membership Committee that 
an application had been received from R. C. Driemeyer and in- 
troduced the candidate to the Chapter. 

General plans for the Annual Meeting of the Society in St. 
Louis, Mo., January 25-27, were outlined by President Davis, 
general chairman of the Committee on Arrangements and by the 
following committee chairmen: J. W. Cooper, P. W. Sodemann, 
G. W. Myers and D. J. Fagin. 

A recess was called and when the meeting reconvened in the 
Ranken gymnasium, the Chapter and its guests were joined by 
a portion of the school’s air conditioning classes and 125 were 
present. President Davis again outlined Annual Meeting plans 
and urged all to attend the technical sessions and the entertain- 
ment functions, and then turned the meeting over to Mr. Fagin. 

Mr. Fagin introduced G. B. Rodenheiser and P. W. Sodemann, 
who read and commented on the paper, Cooling Requirements 
for Summer Air Conditioning, which was prepared by the A. S. 
H. V. E. Research Laboratory. 

Mr. Greve was next presented by Mr. Fagin and showed an 
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interesting talking moving picture entitled, The Machine Mining 


of Coal. 
President Davis then adjourned the meeting at 10:15 p. m. 


S. S. Clarke 

It is with regret that the death is recorded of Samuel S. 
Clarke on February 1, 1937, at Calgary, Alta., Can., for Mr. 
Clarke was elected a Member of the A. S. H. V. E. in 1909 
and was honored by action of the Council conferring Life Mem- 
bership in 1933. 

Tribute has been paid to Mr, Clarke by an old friend and 
former business associate, who says: “His death brought to 
a close a 60-year association with the plumbing, heating and 
ventilating industry in Canada, and left to a wide acquaintance 
a memory of a courteous, kindly and even tempered gentleman, 
and of a sound and skilled designing and consulting engineer. 
In truth, it can be said that growing up with the expansion of 
the plumbing and heating business in the past half century in 
Canada, he was one of the leaders for good workmanship, sound 
trade practices, and the intelligent use of the many developments 
that this long period has brought forward. In the province of 
Alberta in Canada where he had lived for the last 30 years in 
its period of growth, he exercised a great influence and was 
regarded as the authority on heating and ventilating problems.” 

Mr. Clarke was born in Birmingham, England, December 18, 
1863, and came to Canada in 1876. He attended English ordi- 
nary and high schools and The School of Practical Science at 
Toronto. He entered the office of Bennett & Wright Co., Ltd., 
Toronto, in 1881 and remained with the company until 1907 when 
he joined the Dominion Radiator Co. and moved to Calgary in 
charge of its Alberta district. Here he resided until his death. 
In his later years he formed the firm of S. S. Clarke & Com- 
pany, Ltd., representing Darling Brothers, Ltd., Canadian Sirocco 
Co., Ltd., Johnson Temperature Regulating Co., Ltd., Tuttle & 
Bailey Mfg. Co., and the Iron Fireman Manufacturing Co., Ltd. 

Mr. Clarke is survived by his widow, one daughter, three 
sons, and eight grandchildren, to whom the Officers and Council 
have extended their sincere sympathy. 


Arthur K. Ohmes 


Arthur K. Ohmes, consulting engineer, died February 11, 1937, 
at his home, 260 Washington Place, Hasbrouck Heights, N. J. 
He was 62 years old and had been ill only a short time of 
pneumonia. 

Mr, Ohmes, who was a leader in the field of heating and 
ventilating, was born in Goslar, Germany, and studied engineer- 
ing in his native land under private instructors. 

During the period after his arrival in the United States in 
1894 he served as consulting engineer and designer of 
mechanical equipment for many large buildings in New York, 
other parts of the U. S. and abroad. He designed the heating 
and ventilating equipment for Bellevue Hospital, Hotel Penn- 
sylvania, Metropolitan Museum of Art, and the Museum of 
Natural History in New York City, and also the mechanical 
equipment for buildings in Tokyo, Havana and Montreal. He 
was treasurer of Tenney & Ohmes, Inc., consulting engineers, 
with offices at 101 Park Ave., New York, N. Y. 

During his early days in this country Mr. Ohmes lectured at 
Columbia University on mechanical engineering. He also was 
the author of textbooks and articles on the subject. 

Mr. Ohmes joined the AmMerIcAN Society oF HEATING AND 
VENTILATING ENGINEERS in 1913 and served as a member of 
the Council in 1915, as second vice-president in 1916, and as 
first vice-president in 1917. He was a member of the American 
Society of Mechanical Engineers, the Engineers Club of New 
York, and was on the Board of Consulting and Contributing 
Editors of Heating, Piping and Air Conditioning. 

It is with regret that the Officers and. Council of the A. S. H. 
V. E. learn of the death of their former associate and member. 

Mr. Ohmes is survived by his widow, a daughter, two sons, 
three sisters, and a brother. 
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Mathieu L. Sakouta 


Word has just reached headquarters office from Leningrad, 
U. S. S. R., of the death of Mathieu L. Sakouta on December 
11, 1936. 

Mr. Sakouta was the first member of the A. S. H. V. E. in 
U. S. S. R., having been elected in 1924. 

Since 1906 Mr. Sakouta had served as a consulting engineer 
and he was identified with the design and construction of many 
of the largest buildings in U. S. S. R. and was proud of the 
publication of many papers in the technical press during the 
past 30 years. 

Born at Bilaystokg Poland, on March 4, 1872, he attended the 
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Polytechnische Hochschule in Riga for 5% years and received 
a diploma as a mechanical engineer. 
ate course at Berlin Polytechnic. From 1900-1903 he was with 
the Union Electric Co., Riga, as constructor of electric appa- 
ratus and from 1903-1906 he was with S. Timachovitz, Moscow, 
in charge of the heating and ventilating department and studying 
European ventilating systems. 


He also took a post gradu- 


Since 1906 he had been a consulting engineer operating his 
own office, specializing in heating and ventilating and was asso- 
ciated with the government at Petrograd, 

The Officers and Council members regret the passing of Mr. 
Sakouta and express their sympathy to his family who survive. 














CANDIDATES FOR MEMBERSHIP 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordered 


by the Council. 


When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 


grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 


During the past month 


41 applications for membership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


cil, urge the members to assume their share of responsibility of receiving these candidates 


The Committee on Admission and Advancement, and in turn the Coun- 


into membership by advising the 


Secretary promptly of any whose eligibility for membership is in any way questioned. a 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by March 15, 1937, these candidates will be ballotted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


Annas, H. C., Sales Engr., R. L. Spitzley Htg, Co., Detroit, 
Mich. 

BAKER, H. S., Sales Engr., Bakersfield Hardware Co., Bakers- 
field, Calif. 


Bates, H. C., Chief of Fibre Prod. Lab., Corning Glass Works, 
Corning, N. Y. 


Betpinc, H. H., Chief Engr., Gathright, Inc., Richmond, Va. 


Biepsor, R. P., Engr., The Trane Co., La Crosse, Wis. 


Bore.tno, N, J., Engr. & Mgr., Ceibrasil Representacoes, Ltda., 
Rio de Janeiro, S. A. 

Bratt, H. D., Individual Ownership, Temperature Control Sys- 
tems, Grand Rapids, Mich. 

Catver, R. W., Pibg. & Htg. Contractor, R. W. Calver, Kirkland 
Lake, Ont., Can, 

CAMPBELL, R. L., Sales Engr., Airtemp, Inc., Minneapolis, Minn. 


Comp, F. R. Jr., Student, University of Minnesota, Minneapolis, 
Minn. 


Devore, A. B., Htg. Engr., James A. Messer Co., Inc., Wash- 
ington, D. C. 
Dion, A. M., Air Cond. Engr., Sheldons, Ltd., Galt, Ont., Can. 


—, H. E., Engr., Metropolitan Bank Bldg. Co., Minneapolis, 
inn, 


ire, G. D., Air Cond. Engr. for Archt, of the Capitol, Washing- 
ton, D. C. (Advancement). 


I eg J. A., Sales Engr., Herman Nelson Corp., New York, 
Futter, H. T., Student, Pratt Inst., Brooklyn, N. Y. 
Griess, P, G., Mech. Engr., Voorhees, Gmelin & Walker, New 


York, N. Y. 
GkossMAN, F. A., Student, Purdue Univ., West Lafayette, Ind. 





REFERENCES 
Seconders 
J. R. Bergan 
H. H. Hill 
O. W. Ott 
A. R. MacMillan 
D. C. Simpson 
W. M. Sawdon 


Proposers 
W. F. Arnoldy 
R. L. Spitzley 
Albert Buenger 
Leo Hungerford 


B. C. Davis 
Games Slayter 


O. J. Prentice C. A. Thinn 

C. E. Price H. L, Pelouze, II 

R. H. Anderegg M. W. Miller 

W. A. Rowe William Goodman 
(Non-Member) 

M. H. Darby M. S. Smith 


R. T. Thornton (Non-Member) 
P. O. Wierenga 

O. D. Marshall 

W. U. Hughes 


A. E. Stacey, Jr. 


W. W. Bradfield 
C, H. Morton 


J. A. M. Robertson 


G. L. Wiggs J. A. Morris 

A. B. Algren Frederic Bass (Non-Member) 
R. A. Gonzalez A, S. Cutler (Non-Member) 
F, B. Rowley C. E. Lund 

A. B. Algren B. J. Robertson (Non-Member) 
W. F. Goddard P. B, Holmes 

W. E. Kingswell G. F. Miller 

W. C. Oke G. A. Playfair 

W. R, Blackhall J. W. O'Neill 

F, B. Rowley C. E. Lund 

A. B. Algren B. J. Robertson (Non-Member) 
C. S. Pabst H, A. Thornburg 

A, C. Buensod William Goulding 

R. H, Nelson F. G. Freitag 

E. R. Walsh, Jr. G, E. Otis 

J. W. Hunter (Non-Member)E. A. Hertzler (Non-Member) 
C. C. Carr (Non-Member) R. S. Ferris (Non-Member) 


C. W. A. Steinmetz 
W. M. Heebner 

H. G, Venemann (A. S. R. E.) 
G. A. Young (Non-Member) 


W. E. Heibel 
D. J. Purinton 


J. D. Hoffman 
W. T. Miller (Non-Member) 

































CANDIDATES 


Howakrp, F. L., Chief Engr., Refrigeration & Air Cond. Inst., Chi- 
cago, Ill, 
Jennincs, R, A., Chief Engr., Keith Mass. Corp., Boston, Mass. 


KeaTinc, A. J,, Engr., Cooling & Air Cond. Corp., 


Chicago, Ill. 
Kerr, W. E., Engr. & Sales Repr., W. E. Kerr, Columbia, S. C. 


Design 


Korzesuve, R. W., Air Cond. Engr., Straus-Frank Co., San 
Antonio, Texas, 

LeuTHEsser, F, W., Jr., Vice Pres., National Metal Products 
Corp., Chicago, III, 


Marte, C. L., Engr., Bryant Air Cond, Corp., Detroit, Mich. 


MARTIN, RAyMoND, Sales Mgr. (Heat Dept.) Vapor Car Htg. 
Co. of Can., Ltd., Montreal, Que., Can. 

Nesse.L_, C. W., Field Application Engr., Minneapolis- Honeywell 
Reg, Co., Dayton, Ohio. 

O’FLauerty, J. G., Ch. Engr., Canada Vulcanizer & Equip. Co., 
Ltd., London, Ont., Can, 

Ropcers, F. E., Plbg. & Htg. Engr., Rodgers Plbg. & Elec. Sup. 
Co., McKees Rocks, Pa. 

Ronsick, E. H., Industrial Gas Engr., The St. Louis County Gas 
Co., Webster Groves, Mo. 

Rupp, D. J., Mech. Designer, N. Y. Worlds Fair 1939, Inc., New 
York, N. Y, 


SAHLMANN, F. L., Transp. Dept., General Electric Co., Erie, Pa. 


Scuap, C. A., Draftsman, U. S. Air Cond. Corp., Minneapolis, 
Minn. 

Simison, A. L., Research Engr., Owens-Illinois Glass Co., New- 
ark, Ohio. 

Simpson, W. M., Student, Clemson College, Clemson, S. C. 

Situ, D, K., Engr. & Estimator, H. F. Wangler, Philadelphia, 
Pa. 

Stewart, W. O., Engr., R. L. Spitzley Htg. Co., Detroit, Mich. 


Vorct, R. N., Student, Purdue University, West Lafayette, Ind. 


Watzz, G. R., Field Engr., Minneapolis- Honeywell Reg. Co., Wash- 
ington, D. C. 

We tnert, F. C., Sales Engr., Chamberlin Metal Weather Strip 
Co., Detroit, Mich. 

Woops, B. M., Prof. 
Berkeley, Calif, 


Mech. Engrg., University of California, 
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REFERENCES 
Seconders 
F. P. Keeney 
C. E. Price 
G. P. Dickson 
W. P. Buchanan 
(Non-Member) 
H. C. Mueller 
E. W. Rietz 
George Lafaye (Non-Member) 
R. W. Mitcham (Non-Member) 
Albert Buenger 
J. R. Straus (Non-Member) 
E, F. Glore 
C. C. Hansén 
.. Milward W. G. Boales 
*, Connell G. D. Winans 
. Osborne C. W. Johnson 
. Wiggs J. A. Morris 
A. Rodgers G. W. Kingsland 
A. Wilson K. W. Schick 
5. Leitch H. H. Angus 
H 
P 
I 
D 
C 
A 
H 


Proposers 


A. G. Sutcliffe 
Tom Brown 


1. E. Shaer 
John Turner 


A. C. Bartlett 
J. F. G. Miller 
W. E. Barnes 
W. T. Jones 

C. E. Lewis 

A. R. MacMillan 


M. Baumgardner 
E. Price 


= 


> RPMAND RR ry 


. Woollard . R. Roth 
. Humphreys . A. Edwards 
-. Rockwell *, C. Houghten 
*. Hartwein . J. Fagin 
. F. Myers >. R. Davis 
’. Reynolds A. L. Hinrichsen 
. Apt . W. Fiedler 
. Faust Elliott Harrington 
’. McLenegan A. R. Stevenson, Jr. 
(Non-Member) 
E. Lund 
J. Robertson (Non-Member) 


. Myers 

>. Houghten 

S. Fernow (A. S. M. 
. Tingley (A. I. E. 
. Hucker 

5. Pryibil 


NYAONAN | 


— 
ww 


F. B. Rowley aay 
A. B. Algren B. 
Games Slayter F, 
D. C. Simpson 

D. H. Shenk 3 

A. B. Credle (A. J. E. E.) 

J. M. Traugott 

A. G. Dome 2 
J. R. Bergan W. F. Arnoldy 

G. D. Winans L. J. Morrow (Non-Member) 
J. D. Hoffman W. T. Miller (A. S. M. E.) 
A. A. Potter (A. S. M. E.) G. A. Young (A. S. M. E.) 
G. B. Supple G. D. Kingsland 

H. F. Dever J. E. Haines (Non-Member) 
D. S. Knapp H. L. Hosking 

F, W. Morse, Jr. R. S. Bruns, Jr. (Non-Member) 
O. W. Ott Harrold English 

]. F. Park E. H. Kendall 


E.) 
E.) 


Candidates Elected 


In the past issues of the JourNAL of the Society the names of the following men were listed as Candidates for Membership. 
The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by 
the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 


ing list of candidates elected: 
MEMBERS 
Case, D. V., Mer., B. D. R. Materials, Inc., Kansas City, Mo. 


Curing, E. A., Sales Engr., Air Cond. Co., Los Angeles, Calif. 


Gama te, C. L., Capt., U. S. Army, Ft. Leavenworth, Kansas. 


HuaGuson, H. H., Sales Engr., The Coon-DeVisser Co., Detroit, 
Mich. (Reinstatement). 
Mercer, C. F., Prof, of Physics, Univ. of South Carolina, Colum- 
bia, S. C. 
Patton, R. L., Pres., Roy L. Patton, Inc., Oklahoma City, Okla, 
( Reinstatement), 
REAMER, W. S., Jr., Vice Pres., Reamer Industries, Inc., Colum- 
bia,-S. C. 
Scumipt, Harry, Air Cond. Engr., Fedders Mfg. Co., Buffalo, 
> # 
Wacner, E, A., Pres.. Wagner Engrg. Corp., Pittsfield, Mass. 
(Advancement). 


ASSOCIATES 


Forey, D. F., Sales, W. B. Young Supply Co., Kansas City, Mo. 

Srncieton, J. H., Sales Engr., R. L Spitzley Htg. Co., Detroit, 
Mich. 

WEEKs, Paut, Megr., Engine Sales Div., Caterpillar Tractor Co., 
Peoria, Ill, 

WeleELe, E. J., Air Cond. Sales Engr., General Electric Air 
Cond. Co., Los Angeles, Calif. 


JUNIORS 
CAMPBELL, G. S., Air Cond. Engr., Tenn. Elec. Power Co., Nash- 
ville, Tenn. 
De Soma, A. E., Jr. Engr., L. J. Wing Mfg. Co., New York, 
N. Y. 


MEYER, JOSEPH, JR., Sales Engr., Edwin Sterner Co., Flint, Mich. 
PaLMASON, J. H., Assessor, City of Winnipeg, Winnipeg, Man., 
Can. 


WapswortH, R. H,, 
mazoo, Mich. 


Air Cond. Engr., Clarage Fan Co., Kala- 
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A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains « Welded and Weldless 
Chain ¢ Malleable Castings ¢ Railroad 
Specialties 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope ® Tru-Loc Proc- 
essed Fittings © Crescent Brand Wire Rope 
Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines ¢ Floformers 
Special Machinery © Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists ¢ Trolleys 
HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope ¢ ‘‘Koroddless”’ 
Wire Rope . Preformed Spring-Lay 
Wire Rope ¢ Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
Page Fence © Wire and Rod Products 
Traffic Tape ® Welding Wire 
READING-PRATT & CADY DIVISION 
Valves ¢ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
WRIGHT MANUFACTURING DIVISION 





Chain Hoists © Electric Hoists and Cranes ' 
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J[ubrotite 
GATE VALVES 





@ Here is a valve that remains tight regardless of service condi- 
tions. The seating surfaces are protected and even if the protec- 
tion is penetrated, the effects of the damage are offset. 


By a unique duct system, a Jubricant-seal is applied between 
the seating surfaces of the Lubrotite Valve. This lubricant seal 
reduces friction and wear to a minimum and coats the seating 
surfaces with a corrosion resistant film. Though seating surfaces 
may become worn and scratched to an extent that would produce 
increasing leakage in ordinary valves, the lubricant seal fills in 
the damage and keeps the valve absolutely tight. 


You find a definite relief from leaks, and therefore less necessity 
for servicing when you use Lubrotite Gate Valves—just as with 
other Reading-Pratt & Cady Valves. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT, CONNECTICUT 









READING-PRATT s CADY VALUES 
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a unit heater 
with a 


DISCHARGE 
THAT 
REVOLVES 













ptiieke epee 
Mix 


















It's the last word in thorough and economical 
heat penetration and spread—an entirely 
new principle—eliminates hot and cold spots. 
The slowly revolving discharge projects com- 
fortably warm air to the walls and remote 
corners,—and around obstructions. 


Write for Bulletin W-227 TODAY! 


L. J. WING MFG. CO. 
W. 14th St. & 7th Ave., New York, 
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CU! direction 


UNIT HEATER 
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quipment Dey elopments 


For your convenience in obtaining more information 
about any of this equipment, see coupon on page 166. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1937, Heatinc, Pirinc anp Am ConpITIONING 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed. 


Evaporative Condensers of New Design 


No. 1177*—New “GR Hydrocyclonic” evaporative condenser 
comes in three sizes at the present time, and is designed for use 
on methyl chloride and “Freon-12”’ installations. The three sizes 
are for compressors ranging from 15,000-45,000; 30,000-90,000; 
and 40,000-120,000 Btu per hr capacity. 

The unit is self-contained, and includes a complete assembly 
of tank, condenser coil, motor fan, water lift, float control and 
water valves. The circular, tank has a side outlet ell for air 
discharge from the condenser coil. The ell is flanged for con- 













nection to a discharge duct and a self-acting damper prevents 
outside air from entering the condenser body through the ell 
when the equipment is not in operation. The condenser coil, 
consisting of a series of flat pancake coil sections, is installed 
in the tank and connected to a refrigerant inlet header on the 
outside of the coil and a liquid outlet header on the inside end 
of the coil. Each coil section slopes downward, permitting the 
condensed refrigerant to drain from the tubes into the liquid out- 
let header. A _ vertical rubber-mounted totally enclosed motor 
(4, “% or % hp) is supported over the air inlet tunnel forming 
the top of the tank. A special fan (800, 1600 or 2400 cfm) with 
a conical water lift hub is directly attached to the bottom of the 
motor shaft extension. 

Operating economy is an outstanding feature, and the balanced 
performance to meet varying air and water conditions results 
in a saving of as much as 95 per cent of the usual water cost, 
according to the manufacturer. Water, propelled by centrifugal 
force, is mixed with the air traveling at “cyclone” speed, and the 
resultant spray goes over the hot refrigerant coils. This trans- 
forms the heat from the coil to the evaporating water, which 1s 
carried off in the air. The water is completely evaporated. A 
float valve automatically maintains proper water level in the 
tank. 

It is not necessary to remove the coils to clean them. They 
may be completely submerged and flushed clean. There are no 
nozzles to clog, as water is forced into a spray by means o! 4 
motor driven conical water lift. Only one motor is used to 
operate the water lift and vertical blower fan. No pump is re- 
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Fan Operation 









a SIZES OFFERED 
Y Fafnir Rubber Pillow Blocks 


are provided in sizes from 







11/16 to 1-3/16 inches bore. 


Fafnir RUBBER Pillow Blocks 


A time-tested, time-proved single row radial ball bearing 

















BUT, pressed into a housing of long-life molded rubber to 


; produce an effective and exclusive new Fafnir unit. 
* Silent 


+ Penne It is silent—internal noise is completely absorbed. The 

© Ente tied design of the bearing gives it ample capacity for all normal 
=e ~— loads, and Fafnir’s high manufacturing standards assure you 

e 

Resmamtest that it is friction-free. The resiliency of the rubber mounting 


* Compact 


* Easily Mounted 


compensates for misalignment or slight longitudinal shaft 
expansion. The bearing is packed with sufficient grease to last 


Already adopted as standard for years. Dirt is sealed out by integral plate shields. 
equipment by several leading 


The rubber housing permits manufacturing economies that 
manufacturers. For complete 


details, write for Bulletin “R”. bring the price of these units to a level comparable with 
The Fafnir Bearing Company, : ; ; 
New Britain, Conn. conventional plain bearings. 


FAFNIR BALL BEARINGS 


FN, 
hye) 
>: 


TIS 
A 


THE MOST COMPLETE RANGE OF TYPES AND SIZES IN AMERICA 





















quired. The entire unit is compact, the dimensions of the larg- 
est of the three sizes being 673% in. long, 43 in. wide, and 46% 
in. high.—General Refrigeration Sales Co., Shirland Ave., Beloit, 
Wis. 


Vertical Vacuum Pumps of Improved Design 

No. 1178—New “Hoffman-Economy V-V" vertical vacuum 
pump is offered in four sizes with capacities from 250 to 15,000 
sq ft of radiation. According to the manufacturer, the design 
was developed to 
answer modern 
demand for elimi- 
nation of excess 
bulk and weight, 
and economy. 

Like all “Hoff- 
man- Economy” 
pumps, the “V-V” 
type has a jet 
vacuum producer 
with no moving 





parts. A number 


of features are 
included, which are listed in the manufacturer’s announcement as 
follows: 

Pump—Bronze fitted throughout; centrifugal pump, fitted with 
enclosed type, non-overloading, carefully machined impeller ; 
stainless steel shaft accurately turned and ground; split bronze 
packing gland; shielded deep groove ball bearing carries pump 
shaft independent of motor bearings; renewable bronze wearing 
rings; heavy flexible couplings; motor support bored simul- 
taneously with bearing seats to assure alignment of pump and 
motor; oil-less renewable bearing. 

Motor—Continuous rated 40 C ball bearing motor mounted 
high above floor so as to be protected from dirt and water. 

Receiver—Cast iron double chamber receiver; lower chamber 
is the accumulator tank; upper chamber holds circulating water 
and acts as separator chamber for air and water: low inlet elimi- 
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nates need for pit except in rare instances; self cleaning, ex- 
ternally mounted strainer. 

Control—Complete automatic float and vacuum control with 
overload protection; magnetic starters furnished on units 1% hp 
and larger; float switch operated by seamless copper float on 
rocker shaft with spring adjusted packing gland; diaphragm 
operated boiler feed valve of single seated type controlled by 
float operated, non-sticking, pilot valve with stainless steel stem 
and seat. 

It is stated that because of the type of construction employ- 
ing the jet vacuum producer that the pump is able to deliver full 
rated capacity in water close to the boiling point, and that the 
unit readily handles peak air or water conditions as they may 
occur in the system—Hoffman Specialty Co., Inc., Waterbury 


Natl. Bank Bldg., Waterbury, Conn. 


Electrostatic Precipitator for 
Industrial Air Cleaning 


No. 1179—A new electrostatic precipitator for general indus 
trial air cleaning use with an operating efficiency as high as 99 
per cent by weight is particularly suitable for salvaging valuable 
dust, mass air cleaning, or removing objectionable particles from 
gas or vapor, and similar applications, according to the maker, 
who lists the following advantages: 

Small size of unit reduces space requirements and cost and 
permits a complete factory assembled unit. 

Small vacuum tube power pack attached directly to precipi- 
tator cabinet eliminates separate room for high voltage gen- 
erating equipment. 

Discharged air does not contain appreciable amounts of ozone 
nor oxides of nitrogen and may be breathed without irritation 
of the membranes. 

May be designed for efficiencies as high as 99 per cent (by 
weight) and to remove particles as small as % micron. 

Operates at low voltages permitting use of electronic tubes 
of standard industrial classification and with low power con- 
sumption. 

Low and constant air flow resistance through the unit results 
in reduced power and uniform air volume. 





REX-WELD “Super-Service’ 
VIBRATION ABSORBERS 
for Air-Conditioning Machinery 


@ Here's the ideal solution to the compressor noise problem! 
Installed in the suction and discharge lines, these Rex-Weld 
Flexible Metal Tubing Units effectively dampen the vibration 
and put an end to the annoying hammering —surely, safely and 
economically ... Produced by an exclusive patented process 
which forms the flexible tubing corrugations without weakening 
the special, non-porous, non-crystallizing bronze alloy. Supplied 
complete with capped ends ready for sweating onto standard 
water tubing. Write for Bulletin RW-4 and Data Sheet. Send us 
your specifications for prices. 















CHICAGO METAL HOSE CORPORATION 


‘(Formerly Chicago Tubing and Braiding Company—Est. 1902) 


Maywood, Illinois 


(Chicago Suburb) 
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“I have looked over the first issue of 
Air Conditioning Trends. This I believe, 
is a very desirable publication to all who 
are interested commercially in the air con- 
ditioning field... .” 

W. H. Carrier, Chairman of the Board 
Carrier Corp. 


"= . first issue was of considerable 
interest. There is a very definite place 
for a publication of this type in our in- 
dustry."’ 

A. B. Schallenberg, Alco Valve Co. 


“Your first issue of Trends ... . strikes 
me as a sound, helpful sales bulletin." 
T. R. Crawford, Media Dept., 

Glenn Miller, Advertising 


“ . . . We have already received some 
helpful suggestions from the bulletin 
which will assist us in the promotion of 
air conditioning.” 
Clem R. Winkler, General Sales Sep 
West Tennessee Power & Light Co. 


“I found the first number very interesting 
. . am following developments in the 
air conditiériing field with close interest.” 


Lyman Thompson, N. W. Ayer & Son, Inc. 


“I have just seen the first copy ... and 
believe you are starting right out to pack 
it full of vital information.’ 


K. W. Cash, Adv. Mgr., 
Penn Elec. Switch °. 


". . . Undoubtedly—Trends will be a very 

valuable asset as it develops, and you 

are to be commended for publishing and 

distributing such a fine paper.” 

H. H. Wulf, Sales Eng., In Charge of 
Comm‘! Air Cond., Kelvinator Corp. 


“. .. Trends strikes us as one of the most 
authoritative and up-to-date references 
that has come to our attention. .. .” 


Robert A. Campbell. Vice-President, 
ott Valve Mig. Co. 


first copy very interesting. We 
really believe a publication of this kind 
has a place,and fills a real need in the 
industry due to the point of view from 
which it is written.’ 


A. C. Watson, Industrial Ins. Sales Fibre 
Products Div., Corning Glass Works 


“I think Trends contains very valuable in- 
formation, and if future issues are as in- 
formative and interesting cs the first, it 
will prove of great value to the industry...” 


Cc. K. Lingo. A. C. Engineer, 


Fla. Power & Light Co. ‘ 


NEW SERVICE 
WELL RECEIVED 


Pleased were air conditioning sales, ad- 
vertising, and administrative executives 
with the first issue of Air Conditioning 
Trends, the new monthly news bulletin 
devoted to the sales and merchandising 
aspects of the air conditioning business. 
Excerpts from a few of their hundreds of 
letters commenting on the initial number 
are shown on this page. 


A contribution to the better selling and 
promotion of air conditioning, Trends each 
month will collect and publish 1) reliable 
facts and figures on the various air condi- 
tioning markets, 2) information showing 
why, when, and how these markets can 
be sold, and 3) other practical data that 
will assist those responsible for the SALE 
of air conditioning to correctly interpret 
new developments and meet current sell- 
ing problems. 


Each issue will be devoted to a specific 
subject of current interest to the seller. 
Thus, the inaugural January number dealt 
with public utilities and their place in the 
upbuilding of air conditioning, while the 
February issue furnishes a comprehensive 
survey of the hotel market for air condi- 
tioning. 








WILL HELP DEVELOP NEW BUSINESS 


Whenever occasions for so doing present them- 
selves, Trends will lend its assistance in actually 
developing business in specific markets. Thus 
its February ‘“‘Hotel’’ issue, which contains nu- 
merous data proving that hotel guest room and 
dining room air a. a profitable in- 
vestment, has been sent to large hotels con- 
sidered the best immediate prospects for air 
conditioning. 














‘‘Would be very glad to have Trends sent 

to this office . . . material may be helpful 
in the preparation of our advertising’ 

C. R. Moffett. Adv. Mgr.., 

Carnegie-Illinois Steel Corp. 


. . « This will undoubtedly be of great 

service to the industry.’ 
L. S. Keilholtz, A. C. Research Engr., 
Chrysler Corp. 


“I was very much interested to receive a 

copy of the first issue . . . appears to be 

a very helpful and constructive publica- 
Gem. coe 

H. L. Fisher, Vice-President, 

Rickard & Company, Inc. 


“We found the tirst issue of Trends very 

interesting. . . .” 
L. J. Galbreath, Prod. Devel. Dept., 
Revere Copper & Brass, Inc. 


. . « there have been so many develop- 
ments in the air conditioning business that 
this new publication, I am sure, will be 


a very welcome service to everyone con- 
nected with the problems of air condition- 
ing market. . . I shall mark this pub 


lication for several men in the office who 

are interested in applications to the air 
conditioning field.’’ 

John J. Curtin, Motor Div., 

General Electric Co. 


. ... This new bulletin can indeed fill a 
need and if the first issue is any indica- 
tion then you will not lack material for 
discussing the current problems on the 
sales side of air conditioning.’ 

John Grouse, Sales Mgr., Furnace Div., 
Forest City Foundries Co. 


. » » would be glad to have you forward 
a copy of Trends to the properties on the 
attached list which we operate. We are 
going into air conditioning this year... 
think your publication will be of conside 
able help to the managers at our different 
properties.” 

W. M. Carleton, Citizens Utilities Co. 
Minneapolis 
*. . » more than pleased to receive Trends 

. should make interesting reading mat- 
ter and at the same time can be helpful 
in judging developments in the field of air 
conditioning.”’ 

E. Szekely, Vice-Pres. & Gen'l Mar.. 
ayley Blower Co. 


. . » We believe that this publication 
will be of great service to everyone in 
the industry and will assist all to pull 
together instead of shooting out on sep- 
arate tangents.” 

O. V. Wooley, Sec.-Treas., 
Maid-O-Mist, Inc. 


A COMPLIMENTARY SERVICE 


No commercial venture, but issued with the compliments of the engineering journals, HEATING, PIPING AND 
AIR CONDITIONING and AMERICAN ARTISAN, Trends is distributed to selected sales, advertising, and 
administrative executives in the air conditioning industry. Those concerned with the sales side of air condi- 
tioning who wish to receive Trends regularly and have not already requested that they be placed on the 
permanent mailing list, are invited to do so now. Write on your business letterhead to the address below. 


KEENEY PUBLISHING COMPANY, 6 N. MICHIGAN AVE., CHICAGO 


“AIR CONDITIONING HEADQUARTERS” 
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In general, the complete unit consists of three parts; collector 


@ cells, ionizing assembly, and power pack. These may be fur- 
| nished assembled in a standard cabinet or as parts for assembly 
| 


WITH CERTAINTY 


TS TTT TT TL LTT 


TO 45 DEGREES IN ANY DIRECTION in existing duct work or special cabinets. Electrical parts are 
UP OR DOWN RIGHT OR LEFT of Westinghouse manufacture.—Pangborn Corp., Pangborn Blvd., 


Hagerstown, Md. 


Detachable Coupling for Flexible Tubing 


No. 1180—Simplicity is the feature of new “American Heat- 


Grille bars can be set individually proof” detachable coupling for use with seamless flexible tubing. 
at pre-determined angles before It is made in three parts; the end nut, split ring and top part. 
installing; and after the system 
is operating, they can easily be 
changed to make any necessary 
corrections or to meet unforeseen ie : 
or changed conditions. Either males or unions are available. Since it can be detached 


and re-attached without use of special tools or return to manu- 
facturer, it reduces maintenance costs in the use of flexible tub- 
ing, the manufacturer says——American Metal Hose Branch, 
American Brass Co., 414 Meadow St., Waterbury Conn. 


Send for catalog and data book. 


THE INDEPENDENT REGISTER CoO. 
3757 EAST 93rd STREET CLEVELAND, OHIO | Hard Seats and Discs Feature New Valves 


Patented BS — ee aie No. 1181—Completion of the 1%, 1% and 2 in. sizes in globe 
and angle patterns of new line of bronze valves was announced 
last month. Sizes 1 in. and smaller were put on the market a 


year ago. 


F 


INDEPENDENT 


“Fabrikated 
These valves are distinguished by the exceptionally hard stain- 


[] | BR E [ T E (] W less steel seats and discs with which they are equipped, says the 
maker. The trim is heat treated to a hardness of 500 Brinell 


and then machined on a diamond boring machine. This hardness 


enables these valves to smash paper clips, nails, pipe turnings, 
REGISTERS and GRILLES 


boiler scale and sand without leaving a trace of a mark 
either the seats or discs, it is said, and gives added resistance 
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DROP FORGED 
o 


Air conditions 20 theatres in 

Baltimore alone—and each instal- 

Q LL 4 L L OY ST E EL lation is paying for itself in 2 to 3 
© 


years. 
MAKERS AND DEVELOPERS Earning such returns is not un- 


OF QUALITY PIPE WRENCHES usual with Frick Refrigeration: 

FOR 50 YEARS restaurants increase profits up to 
300 per cent; dairymen get Grade 
A prices for their milk; ice cream 
and quick freezing plants save up 
to 34 per cent in horsepower con- 
sumed; one-man ice plants pro- 
duce and store up to 22 tons of 
ice per day; 50 other businesses 


find it equally indispensable. 


Give your business the advan- 
tage of Frick cooling service. Ask 
PIPE WRENCH 
“hear Tae: for full facts and figures today. 


STEELALLOYS 


WAY NESBORO, ay U.S.A. 
Ta tithe te RICK °.0O 
Tag attached to By 
every TRIMO | ——— I 4 


DEPENDABLE REFRIGERATION SINCE [882 
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to wire drawing and steam cutting and thus lowers maintenance 
costs. The nail shown was crushed between the seat and disc 
of the 2 in. valve illustrated—Hancock Valve Div., Consolidated 
Ashcroft Hancock Co., Inc., 11 Elias St., Bridgeport, Conn. 


Explosion Proof Motor Starters 
No. 1182—Explosion proof manual motor starters particularly 
adapted for control and protection of single phase and polyphase 
squirrel cage motors provide over- 
load protection by the well known 
disc thermostat, have quick-make 
and quick-break toggle type mech- 
anism, trip free handle, long life 
contacts, and corrosion resisting 
finish on all metal parts. 

The starters can be changed 
from one rating to another by 
changing heaters and the heater 
coils may be changed without dis- 
turbing the trip mechanism. The 
overload control does not open the 
circuit on overloads which do not 
endanger the motor such as heavy 
starting currents, but opens the 

circuit after a proper time lag before damage can be done.— 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


Tubing Cutter Has Increased Capacity 

No. 1183—New design tubing cutters recently announced have 
increased capacity without increased size or weight. The maker 
states that this friction- — 
less, roller-type cutter 
with knife-blade wheel 
makes a rapid smooth cut 
without denting, twisting 
or tearing tubing. Each 
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cutter is equipped with knife-blade reamer. 

The cutters are made in three sizes. No. 10 with outside 
diameter range from % to % in.: No. 20, range from % to 134 
in.; and No. 30, range from % to 2% in—Armstrong Mfg. Co. 
303 Knowlton St., Bridgeport, Conn. 


Complete Line of Air Conditioning Coils 


No. 1184—Announcement has been made of a complete line 
of air conditioning coils for use with high and low temperature 
well water for cooling and dehumidifying and for use with steam 
or hot water for heating. This new line of coils is cataloged 





on a package basis with over 550 standard size sections avail- 
able to meet practically any load requirements. 

Coils of any depth or size may be obtained in sections and as- 
sembled in the field or at the factory by means of standard 
flanged elbow fittings. Protection against expansion stresses 
within the coils and between coils and duct is provided by full 
floating design of end bracket and the coils are manifolded for 
proper distribution of water or steam. 








The AUER “Classic” — 


a Pleasing and Popular Design 
@ The famous AUER “CLASSIC” Register has been 


widely used both for air conditioning and gravity jobs. 
It is a face at once decorative and restrained, and lends 
itself admirably to most interior treatments. 


All AUER Registers have the qualities essential to 


CLASSIC Directing Air Register 
(Adjustable blades). 


A/////\ WSL 


true register satisfaction: trim modern styling, ample 


free circulation area, easy installation features, unusual 
structural strength, finger-tip yet positive valve 


operation. 


AUER makes a complete line of Registers and Grilles, in 
numerous designs and finishes. Air-directional types for 


i | / i 
Se ee ak ee 
TTT ean ee 


i 
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Classic Wall Register No. 2030 with band 


every purpose. Write for complete illustrated catalog. ema. 


THE AUER REGISTER COMPANY, 3608 PAYNE AVENUE, CLEVELAND, OHIO 
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N ESKIMO 
NUDIST CAMP? 


T’S cheaper to live in a nudist colony than to wear 

a genuine seal coat. But the nudist idea is no 

good for underground steam pipes. It's just as absurd 

as a nudist in Iceland. On steam lines you need the 

genuine SEAL of Ric-wil. Conduit—which actually 

SEALS in the steam, and is unquestionable economy 
in the end. 

Prevent leakage and loss in your steam lines, keep them 
tight, dry and 90%-+- efficient with a Ric-wil Tile or Cast Iron 
System, insulated with famous Dry-paC Waterproof Asbestos. 
Ric-wiL service is complete from design to installation and 
tests, and is nation-wide. On any sub-soil steam conveyance 
problem—under-supply, fuel waste, loss in transit—Ric-wiL can 
give you effective assistance. Write at once for complete 
catalog and test data. 


The Ric-wiL Co. Union Trust Bldg. Cleveland, Ohio 
New York San Francisco Chicago 
Agents in principal cities 





Ric-wil, External Base Drain insures a DRY ditch, which 
leading engineers say is absolutely necessary for efficiency. 
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CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 



























Reinforcing The Sales Appeal 


The experienced appliance builder in the 
market for motors stresses these four points 
.. «+ 1) the product technically, 2) delivery 
service, 3) field service, 4) dealer acceptance. 
; According to an impartial survey con- 
| ducted by a responsible outside agency, the 
Leland motor stands among the leaders on 


all four points. This is significant, because it 


ae 
a a 


means that the presence of Leland motors 
on your appliances will materially reinforce 


their sales appeal. 


kts 


State your particular driving requirement 


mg 
ats 





and obtain the Leland recommendation. 


The Leland Electric Company 


DAYTON, OHIO 





Conedion Address 
Toronto 


Coble Address 
“Lelect™ 
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GUARANTEE 


If this Housing ever 
Breaks or Distorts 
we will replace it Free 


THE RIDGE TOOL CO. 
ELYRIA,O. 


















JAWS AND 
HANDLE 
NOW 
ALLOY 








A GUARANTEE 
That Cuts Your Wrench Repairs 


15% 


And that adjusting nut spins freely in open 
housing in all sizes, 6” to 60”. The replaceable 
jaws are non-slip non-lock, made of chrome 
molybdenum alloy with handy pipe scale on 
the hook jaw. Try one and you'll see why 
RIGID is the most popular make in the 
world. Ask your Jobber. 


THE RIDGE TOOL CO., ELYRIA, OHIO 


A Fel ce 1[Pb PIPE TOOL 
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A drain connection is provided in each section so that where 
there is possibility of freezing, each section may be drained — 
Fedders Mfg. Co., Inc., 57 Tonawanda St., Buffalo, N. Y. 


Condensate Return Units 


No. 1185—“Unipump” condensate return units are available 
in nine capacity ratings ranging from 1500 to 30,000 sq ft of 
radiation. Pumps are fully bronze fitted, with bronze impeller 
wearing ring and monel metal shaft sleeve for all pumps for 
pressures in excess of 15 Ib per sq in. Through vertical mount- 
ing, motor is placed at de- 
sirable height above floor 
and pump is at lowest pos- 
sible level to insure against 
vapor binding incidental to 
handling water at high 
temperatures. 

The units have a built in 
strainer with clean-out plug 
for removing accumulations 
of foreign matter, the 
strainer having a free 
opening area about ten times that of the pump inlet. Re- 
ceivers, regularly furnished in cast iron, are mounted on base 
plate which contains supply line to pump. Automatic operation 
of the unit is secured through a float switch actuated by a ball 
float on a rigid arm within the receiver, and the duplex units 
have two float operated switches—Weinman Pump Mfg. Co., 
290 Spruce St., Columbus, Ohio. 





Round Chart Potentiometer Announced 


No. 1186—A new recording potentiometer of the round chart 
type, known as the “Pyromaster,” is available as a pyrometer, 
tachometer, resistance thermometer, millivoltmeter, and milliam- 
meter and operates on an entirely different principle, which makes 
possible a number of important 
exclusive features, according to 
the maker. 


It requires no lubrication 
whatever; it is not affected by 
normal plant vibration; there 


is no mechanical motion of any 
kind except when a change in 


the measured quantity takes 
place; and it can be used under 
rough plant conditions where 


the air is laden with dust, mois- 
ture, and corrosive fumes. The 
operating mechanism is made up 
of five small, compact units 
which are replaceable. 
are no mechanical connections 
between the galvanometer unit and the other units. Simplicity 





There 


| of the principle makes it possible to place the entire mechanism 


in a standard model 40M case as is used for recording thermom- 
eters, pressure gauges, flow meters, and liquid level gauges. 

The pen is actuated in such a way as to follow changes in 
the measured quantity as they occur and at a rate dependent 
upon the rate of change.—Bristol Co., Platts Bridge, Water- 
bury, Conn. 


Vane Type Electric Strip Heaters 


No. 1187**—Heating air with electricity is facilitated by the 
use of strip type heaters with the surface extended. The heat- 
ing unit strip illustrated is identical with the maker’s regular 
strip heater with the addition of metal vanes, each welded to 
the flat tubular sheath of the unit. . This construction assures 4 
high rate of conduction of heat from the unit to the vanes and 
consequently rapid convection of heat from the vanes. The size 
of the vanes varies with the type and size of the enclosur’ and 


















March, 1937 


Heating: Piping ; 
aAirConditioning 14s 








can wipe out 






these words 


in a moment 

but NOT the 
efficiency, 
insulating 
value or the 


permanence of 


CORINCO CORKBOARD 


Write for pertinent 
information 


CORK INSULATION) COMPANY INC: 


155 EAST 44'™ STREET NEW YORK CITY, N. Y. 


SRANCHES AND DISTRIBUTORS IN PRINCIPAL CITIES - PACTORY WILMINGTON. Of. 
MANUFACTURERS OF CORINCO SHEET CORK - CORINCO GRANULATED CORK + CORINCO CORK PIPE COVERING 


























LONGER LIFE... QUIET... 
DEPENDABLE 
BEARINGS 





Above is the new 
Randall Universal 
D.R.O.R. Pillow Block, 
showing the four pos- 
sible mounting posi- 
tions. Right: Cut - 
away section of ball 
of niversal Pillow 
Block, showin 
Double Reservoir Oi 
Return feature. 


Right Side 


HE new Randall Universal Pil- 
low Block with double reservoir 
oil return feature, fills a need for a 
pillow block that can be mounted in 
any position. This type is rapidly 


being adopted for all types of blower 
applications. 











Left Side 


TT 
tet 


RANDALL FLANGE-MOUNT PILLOW BLOCK 





These sketches show how the 
Universal D.R.O.R. Pillow 
Block is easily mounted in al- 
ternate positions by removing 
oiler, turning ball and re-in- 
serting oiler vertically. 





Randall Flange D.R.O.R. 
Pillow Blocks are de- 
signed especially for 
mountings on cabinet 
type air conditioners 
and unit heaters. 


Cut-away section of 
ball of Flange Type 
Pillow Block showing 
Double Reservoir Oil 
Return feature. 


PACIFIC COAST STOCKS 


Utility Fan & Mig. Co. C. W. Marwedel 
2528 Santa Fe Ave. 76 First St. 
Los Angeles, Cal. San Francisco, Cal. 





Randall GRAPHITE PRODUCTS CORP 





ita 310) 609 W. Lake St.. Chicago, Ill. 
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whether free or compressed air is the medium for facilitating 


convection. 
Various terminal arrangements are available, including termi- 


12" 








Y4-20 
k-HEATED LENGTH C ——»THRDS 
= LENGTH - 4%" 


LENGTH 











nals at each end, which arrangement is of advantage in certain 
work.—Harold E. Trent Co., 618-640 N. 54th St., Philadelphia, 
Pa. 


Midget Contactors and Line Starters 


No, 1188—Midget contactors and line starters comprise a 
line of remote controlled, reversing and non-reversing magnetic 
starters for small single phase and polyphase squirrel cage in- 
duction motors. The non-reversing contactors are particularly 
adapted for use with 
motors driving air con- 
ditioning equipment, 
small compressors, 
small pumps, oil burn- 
ers, domestic stokers, 
small fans and small 
machine tools, accord- 
ing to the maker. 

These devices will 
fit in unusually small 
spaces. Coin silver 
contacts provide long 
life and maximum 
conductivity. The operating mechanism is mounted on an insu- 
lating base and may be removed as a unit from the cabinet. A 
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thermal overload relay provides protection, Minute control cur- 
rent permits operation from two and three wire thermostats, 
pyrometers, pressure gauges and other instruments as well as 
from small push buttons and float switches. Westinghouse Ek 
tric & Mfg. Co., East Pittsburgh, Pa. 


Unit Heater Has Revolving Discharge 


No. 1189—All-direction distribution of heat combined with 
thorough penetration is the unique advantage of a new revoly- 
ing discharge unit heater. The moving air streams sweep slowly 
around through 360 deg, covering successively every direction. 
The air velocity is sufficient to carry the heat to the walls and 
remote corners. Furthermore, the constantly changing direction 
of flow causes the air to find its way around obstructions and 
thus every point is kept at a comfortable temperature, according 
to the manufacturer. Uniform heating is thus accomplished. 

The revolving discharge portion of the new heater may be had 
separately for attachment on other “Wing” heaters already in- 
stalled —L. J. Wing Mfg. Co., 14th St. & 7th Ave., New York, 
ie 2 


Paint Changes Color When Heated 


No. 1190—New heat indicating paints for giving warning of 
serious temperature changes of process or power equipment are 
available in two types, one of which changes back to the original 
color after being exposed to heat and the other of which does 
not. Five “permanent change” paints and seven “retroactive” 
paints are offered, the former changing at temperatures ranging 
from 300 to 734 F, the latter from 122 to 464 F, with a margin 
of 25 F. The permanent change paints require recoating after 
each change, and the others are good for from 25 to 50 changes, 
according to the manufacturer. There are types for interior and 
exterior use, and they are said to be good for 12 months pro- 
tection of the surface to which they are applied——Efkalin Co., 
804 E. 141st St., New York, N. Y. 








bene of more than a dozen Marley towers 
ght by one large orgarisation for 

uir_co ditioning service. 
ty a >» 


Marley water cooling sys- 
tems for air conditioning 
service meet all require- 
ments of quiet operation, 
drift elimination, low oper- 
ating cost and maximum 
cooling efficiency. Instal- 
lations from coast to coast 
demonstrate these supe- 
riorities of Marley design 
and performance. 


THE MARLEY COMPANY 
KANSAS CITY, MISSOURI 
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Above—An excellent example of 
WeldOlets and ThredOlets used 
in an insulated piping job. 


Cirde—Notice how easily the 
branches may be taken off at 
any position around the main 
pipe with WeldOlets and Thred- 
Olets. 


Lefi—A difficult branch take-off 
made easy with a WeldOlel. 
Notice the welder with square on 
the face of the welding neck 
flange. No distortion or warp- 
ing was evident. 


CONRALTON, Engineers, Architects and others responsible 
for efficient piping installations have long recognized the 
advantages of welded piping. 


Any piping job, however, is no stronger than its weakest joint 
and pipe-to-pipe welded intersections do not provide the strength 
required for high pressures and high temperatures. 


Bonney WeldOlets and ThredOlets, designed especially for 
taking off branch lines, are the ideal fitting for this purpose. The 
branch is taken off the main line from any position without removing 
the main pipe. All cutting, forming, fitting or threading are elimin- 
ated. The WeldOlet or ThredOlet is simply welded into position, 
the hole being cut after welding. The heavy external rib in the 
fittings and their wide base compensates for loss of strength and 
eliminates distortion in the main line when the hole is cut. 


These fittings provide an absolute leak-proof joint. The funnel- 
shaped outlets of WeldOlets and ThredOlets provide free flow 


conditions, reducing turbulence and friction to a minimum. 


WeldOlets and ThredOlets cost no more to buy (in many cases 
less) and less to install than any other fittings. 


Available with outlet sizes from 1%” to 12” for all standard 
pipe sizes and in metals to meet 
every piping need. 


Write today for Bulletin WT21 
giving full details. 


“WeldOlets’” and “ThredOlets” 
are fully covered by patents in the 
U. S. and foreign countries and are 
trade marks registered in the U. S. 
Patent Office. 


BoNNEY Force & Toot Works 


Forged Fittings Division 


Cedar & Meadow Sts., ALLENTOWN, PA. 


Stocked by Leading Distributors 


WELD(C)LETS*THREDQ)LETS 
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If you were building a heating 
system for yourself, wouldn't you 
build it so you could feel certain 
that it would keep your building 
as warm as desired in any weather 
and be on the job for years with- 
out repairs? 






Float and Thermostatic Trap 


You wouldn't say “I'm going to 
make a heating system to cost ex- 
actly so much." You would spend 
as much as necessary to insure 
proper heating and low fuel con- 
sumption and eliminate repairs. strainer 


S A R C SYSTEM 
was built as you would have built it yourself. How did 
the men who designed and built the Sarco know what 
kind of a heating system would give the greatest satis- 
faction? They knew because they took great pains to 


find out before it was 
designed. 


They knew because 
many of the men who de- 
signed and built Sarco 
Heating Systems have 
specialized in this line for 
a quarter of a century. 
In addition, their experi- 
ence has been constantly 
supplemented by the ex- 
perience of many of the 
foremost engineers and 
mechanics in America. 






Write for our Catalog 
0-45. 


SARCO CO., INC. 


183 Madison Ave. New York, N. Y. 


Branches in Principal Cities 
SARCO CANADA LIMITED, Federal Building, Toronte, Ontario, Canada 
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A P P ’e Control Li with lead facing on both sides and antimonial lead inside — 

cquires neumatic Contro me Andrews Lead Co., 26-36 Greenpoint Ave., Long Island City 
No. 1191—An agreement for the acquisition of the complete N. Y. 

line of pneumatic controls manufactured by the National Regu- wy rs 

lator Co., Chicago, has been entered into between that company Washer Conditioner Unit for Smaller Jobs 

and Minneapolis-Honeywell Regulator Co., it was announced No, 1193*—New “Hydro-Air System” air washer and con- 


last month. As a result, a full range of both pneumatic and ditioner unit for residences and medium sized installations i: 


electric controls and control systems is available from Minne- 
apolis-Honeywell. 

Engineers have recognized that various types of structures 
require individualized types of heating, ventilating and air con- 
ditioning equipment and control. Equipment suitable for a 
school might not be best adapted to an office building, that for 
a warehouse might not fill the needs of a theater, and so on. 
Many jobs require electric control, according to the announce- 
ment, and there are other applications when pneumatic control 
is required. Then again there are installations which require a 
combination of electric and pneumatic.—Minneapolis-Honeywell 
Regulator Co., 2701 Fourth Ave., South, Minneapolis, Minn. 


New Process for Making Lead Pipe and Sheet Lead 

No. 1192—An improved process for the manufacture of lead 
pipe was recently announced which results in a product with a 
number of advantages. With the new method, it is stated that 
the pipe is accurate to within 0.001 in. in wall thickness, spongi- 
ness is eliminated, laminations are absent, and the lead is more 
compressed and has a tighter grain structure. 

The same manufacturer has also announced a new type of 
sheet lead. Before rolling, the lead is coated with a layer of 
antimonial lead. When rolled, the sheet has one face of pure 
lead and the other face coated with antimonial lead. Lead sheets 
made in this way are stronger and stiffer than those of pure lead 
and may be used for types of construction for which pure lead 
sheets cannot be used. At the same time, the corrosion resistant restaurants, shops, theaters and manufacturing plants is avail- 


properties of pure lead are retained. Sheets may also be made able in four standard sizes, each one capable of variable capaci- 





the SAGE 


CONNECTION 


FOR EVERY AIR CONDITIONING 
AND REFRIGERATION USE 


@ It can’t leak...it can’t break...it’s stronger than the pipe it- 
Co self. It’s proof against vibration, strain and pressure.Arco Cop- 
a per-to-Copper—non-porous, corrosion-resisting, and smooth 
a inside, with Full Flow Fittings, to cut down friction loss. 
Pal Get the story of Wrought Copper-to-Copper — standardize 
v on Arco for equipment or replacement. Great variety of fit- 
tings available in sizes from 4%” to 4”. Write for details to 
ARCO PIPE AND FITTINGS DIVISION 
AMERICAN RADIATOR COMPANY 
. penisiom or AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


~ 
pe o 
fe) 40 West 40th Street, New York, N. Y. 
.°) 
v 


\ eo 
Ho S ~ 
So \ 
os .¥ ARCO 
“s . 


Pll! Slow WROUGHT 


COPPER FITTINGS & PIPE 


STOCKED BY JOBBERS EVERYWHERE 


ARCo 








Patent Nos. { 
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But Always OUT 
Like a LAMB! 


It is surprising what magic a few feet of Ozite 
Hair Felt Duct Lining can work in a noisy, 
vibrating air duct. Placed at the entrance, the 
exit, and possibly one or two of the sharper 
turns, this efficient duct lining stops the trans- 
mission of noise. This flexible material is re- 
markably easy to apply. It is odorless, fire- 
resistant and provides lasting protection. Write 
for samples and specification sheets today! 


AMERICAN HAIR & FELT CO. 
Merchandise Mart Chicago, Il. 





Ozite Hair Felt Duct 7 
Lining is available 
%” thick or 1” thick 
in bats with paper 
cover or felted with 
burlap backing and 
latex facing. 


















































Ozite 
HAIR FELT 


AIR DUCT LINING 
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THOMPSON'S RESTAURANT 
Fordham Road, Bronx, New York City 


Architect ; Contracting Engineers : 


G. J. Couchois, The Airtemp New York Sales 
New York City Corporation, New York 


Thompson's customers dine in perfect cool com- 
fort without experiencing the harmful and un- 
pleasant sensation of draft. 


Installation Data 


Total Length of Restaurant 

Height of Ceiling 

Length of Rear Ell illustrated... 

Width of Restaurant in Rear 

Velocity in Duct and ANEMOSTAT 
Neck 

Temperature Differential 

Total Volume of Air 

5 ANEMOSTATS distribute each.. 

1 ANEMOSTAT distributes 


The ANEMOSTAT is an accepted scien- 
tific achievement. It has solved major 
problems of the Air Conditioning Indus- 
try by reducing the speed of air flow 
to such an extent that it is no longer 
perceptible as a draft and by mixing 
room air with conditioned air within the 
device. Its use, therefore, permits 
greater temperature differentials, smaller 
ducts, smaller plants, lower installation 
and operating costs. The ANEMOSTAT 
can be applied to existing systems as 
well as to new installations. 


*‘No Air Conditioning System is 
better than its Air Distribution” 


ANEMOSTAT CORP. 
of- AMERICA 


-) oo A oe | ee (0) 
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SAID THE ENGINEER 


























@ This engineer knows 
that... 


Anderson Super-Silvertops 
simplify the piping layout. 


There are no extra fit- 
tings (elbows, nipples or 
strainers) to buy and install. 


The saving in installation time is as much 
as 60 minutes per trap. 


Anderson Super-Silvertops work on vacuum 
as well as pressure. 

They do not leak steam. 

Anderson Super-Silvertops have 76% 
more capacity. 


A small Anderson trap does the work of 
larger, ordinary traps that cost more money. 


If you also want to save fittings 
and labor and have the beauty 
of neat, simplified piping, investi- 
gate Anderson Super-Silvertops. 


THE V. D. ANDERSON CoO. 


1939 West 96th Street « « 


O 





Cleveland, Ohio 


The Only Complete 


STEAM TRAP 
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ties, by adjustment. The line ranges from 500 cfm to 5400 cfm: 
in terms of heating from 7500 Btu to 480,000 Btu and in terms 
of cooling from 1% to 20 tons. 

There are two patented and exclusive features, according t 
the manufacturer. One is the “Turbinator” which throws tw 
sprays, a heavy one for washing and a mist for humidification 
The washed air is then drawn through the “Aqualute,” a taper 
ing spiral passage, where it is scrubbed and slowed down ii 
velocity, at the same time eliminating all entrained moisture 0: 
free water. It then passes through the discharge header int: 
the ducts. 

For heating, the discharge header connects with the cold air 
intake of a warm air furnace or, with a boiler, a heating coil 
of the correct size is placed in the header. For summer, cooling 
coils are hung partly submerged in the water pan and connected 
with a refrigerating compressor of the proper size. There is 
a super-cooling coil also in the same circuit located at the dis- 
charge header. Because the cooling coils are plain and are con- 
stantly washed by the spray, the unit will run an entire season 
without cleaning the coils, it is stated. 

A single power assembly, floating on rubber, drives the unit 
with a % hp motor through interchangeable pulleys and V-belt 
The single drive shaft which carries the single or double fan 
and the “Turbinator” is mounted on ball bearings and packed 
in grease under pressure. 

Recirculated and outside air passes through the intake header 
in which a standard throw-away filter is located—Utica Radi- 
ator Corp., 2201 Dwyer Ave., Utica, N. Y. 


Air Conditioning Units for Wide Capacity Range 


No. 1194—New unit air conditioners with a wide range of 
air and refrigeration capacities announced recently are built on 
field-tested standardized designs. Each element is a complete 
and separable section in a compact cabinet, making assembly 
easy and speedy, ac- 
cording to the man- 
ufacturer. One sec- 
tion contains the 
complete fan assem- 
bly with motor, an- 
other the complete 
coil and humidifying 
assembly, and an- 
other the base and 
cleaning elements. 
Any section may be 
shipped or handled 
separately. 

A complete air 
conditioning job, in- 
cluding cooling and 
dehumidifying, heat- 
ing and humidifying, 
and cleaning and air 
circulation is accom- 








plished by these 
units. They are 
available with or 





without humidifying 
and heating elements. 
Sizes range from 300 to 11,000 cfm, capacities from 2 to 50 tons. 

All moving parts are accessible without dismantling the unit. 





The cabinet is constructed of heavy steel frames, coated inside 
and out with water and sweat-proof insulation. The outside 
surfaces are finished in a rust resisting enamel.—Carbondale 


Div., Worthington Pump and Machinery Corp., Harrison, N. J. 
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Time Has Proved Them 
Long Lived—Dependable 


Many valves look and work well when new. 
But what will they be like after years of service! 

Although Fairbanks Valves were installed many 
years ago throughout the 43-story Hotel New 
Yorker, New York, they are still giving satisfac- 
tory service. 

Fairbanks Valves have proved their worth in 
so many hundreds of buildings that you are 
absolutely safe in specifying them. They are 
backed by a house with ample resources and 
more than half a century of reputation for 
square dealing. 

Write for Catalog No. 21. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks 
and Wheelbarrows 


396 Lafayette St., New York, N. Y. 


Boston, Pittsburgh—Distributors in Principal Cities 
Factories: Binghamton, N. Y.; Rome, Ga. 
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INVESTIGATE 


WELL WATER AIR COOLING 


with DEMING 


TURBINE PUMPS 


Low installation cost ...low 
operating cost... high effi- 
ciency ... and long life make 
Deming Deep Well Turbine 
Pumps a real investment. 
Where well water is avail- 
able, Deming Turbine Pumps 
offer the utmost in economy 
and dependability in the 
installation of air cooling 
systems. For general water 
supply too, they are equally 
efficient and economical. 





NOTE THESE FEATURES 


1. Water lubrication. The 
water, being pumped con- 
tinuously, floods and posi- 
tively lubricates all bearings. 

2. Adjustable Impeller 
Clearance easily accom- 
plished at any time without 
removing pump from well. 
This makes it possible to sus- 
tain original high efficiencies 
over long periods of service. 

3. Many more features 
include cutless rubber bearings 
and stainless steel bearing sleeves. 


SEND 
FOR 


FREE 
DEMING 
DEEP 
WELL 
TURBINE 
PUMP 
CATALOG 





THE DEMING CO. * SALEM,OHIO 
















Papers 


Booklets, Reports and 





Air Conditioning for Hotels 


At the annual convention of the American Hotel Association 
of the United States and Canada last fall, a forum on air con- 
ditioning was held. The discussion showed so clearly that air 
conditioning occupies a great deal of the thought of hotel 
operators that the report of the symposium has been printed 
by the association for the information of its members. 

Prof. F. H. Randolph, in charge of the hotel engineering 
course at Cornell University, introduced the subject with a 
review of how the human body regulates its temperature, what 
air conditioning is, and why it is important. He described the 
refrigeration process and the types of refrigeration equipment 
used in air conditioning, various types of central and unit air 
treating plants, and control, pointing out—in reference to the 
last mentioned topic—that over-cooling should be avoided. He 
concluded with some remarks on cost, and said that the cost 
of installation per guest room varies from $200 to $400 per 
room depending upon the elaborateness of the installation and 
how easily it may be made. As to operating cost, including 
only electric power and water, he said this had been mentioned 
as running from 4c to 25c per guest room per day, and while 
he had no reason to dispute the figures, he would not be sur- 
prised if it approached 60c or 75c per guest room per day of 
operation. 

F, W. Rabe, consulting engineer, Dallas, Texas, was the 
second speaker and stressed some of the factors involved in 
the design of an air conditioning system for a hotel and how 
costs vary over a wide range, as they depend so much on local 


conditions. He mentioned the use of cooling towers to conserve 


water and said that on some large installations, without water 
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CORK INSULATION 


Use Mundet Natural Cork Mats to 
isolate machinery vibration. Effi- 
cient and economical. Ask for details 


MUNDET 
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conserving equipment, the cost of water—figuring probably 4° ; 
to 5 gpm of water per ton of refrigeration—might be prohibitive. 
(Readers of H. P. & A, C. will remember Mr. Rabe as the 
author of the article in our June, 1936, issue describing the 
design of the ballroom air conditioning system for the Adolphus 
hotel, Dallas.—Ed.) 

F,. QO. Marshall, development engineer with the Pullman 
Co., then described experiences in air conditioning railroad cars. 
He said that all but 500 Pullman cars in service are air con- 
ditioned, briefly explained the four types of systems used to 
cool the majority of air conditioned cars (ice actuated, Pull- 
man mechanical, electro-mechanical, and steam ejector), and 
how they operate. He said it was his opinion that it was only 
a question of time when all cars, except those in suburban 
service, would be air conditioned, as what was considered a 
luxury only two or three years ago is now considered one of 
the ordinary necessities of train travel. He believed that the 
hotel industry would find the same thing true. 

A number of questions were asked from the floor. One ques- 
tioner wanted to know if, after all hotels were air conditioned, 
increased patronage would take care of the increased cost. 
In his answer, Prof. Randolph compared air conditioning to 
bathrooms, the idea of every guest room with a bath being 
a rare thing 20 years ago, but now they are here to stay. 
During the discussion Paul McSween described the 455 
ton air conditioning system of the St. Anthony hotel, San An- 
tonio, the cost of which (for 467 guest rooms and the complete 
building) was $250,000. Cost of operation, he said, runs 38c 
per room per day (per guest room, not per occupied room), the 
entire operating cost being charged to the guest rooms. 


Second National Silicosis Conference 
Recommendations for the prevention of silicosis through med- 

ical and engineering control and for the adequate compensation 

of those workers disabled as a result of this disease were made 





FOR 
AIR CONDITIONING 


By every standard of service, good 
Cork is the natural insulator for 
low-temperature work. It is this 
fact, together with Mundet’s 
methods in selecting, grading and 
fabricating its Cork, that makes 
“Jointite” insulating products so 
economically and serviceably 
adaptable to air conditioning re- 
quirements. 


“Jointite” products include Cork- 
board and moulded Cork pipe cov- 
ering, in standard lengths and 
thicknesses. 


Write or wire for further informa- 
tion. 


CORK CORP. 


450 SEVENTH AVE., NEW YORK 
OFFICES IN PRINCIPAL CITIES 
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REASONS WHY 


Wagner Motors 
are Preferred 
for 


AIR CONDITIONING EQUIPMENT 


] They are reliable. All motor parts and completed motors 
are carefully tested to meet exacting specifications according to 
the highest electric motor standards—an assurance to users that 
Wagner motors are reliable, free from defects and will last a 

good long time if properly used. 


2 They are economical. Actual tests show that Wagner 
motors consume very little a current, do not require m 
—" and operate smoothly and easily under all types of load 
con jitions. 


3 They will give satisfactory service. Wagner mo- 

tors of today are the result of constant improvement in their 

mechanical design and efficiency, gained by 45 years of experience 

in building and designing motors for industry and the home. 

These years of experience have enabled Wagner's engineers to 

determine the characteristics of motors that are best for satis- 
factory service. 


They can stand rough treatment. Wagner motors 
have rolled-steel frames—strong, rigid—will not get out of align- 
ment—unbreakable. 


They require very little attention. The life of 
motors depends upon the conditions of operation to which they 
are subjected and the care they receive. Wagner motors are so 
constructed that wear between moving parts is reduced to a mini- 
mum, In addition, Wagner motors are equipped with large oil 
wells and have special lubrication systems so that only periodic 
oiling is necessary. 


They are well-designed. Due to precision of manufac- 
ture, careful selection of materials and parts, and intelligent en- 
gineering, Wagner Motors have all the features that contribute 
to efficiency, and yet are unusually compact in design. 


Convenient service facilities. Wagner maintains 25 
branch offices, warehouses, and service stations in all parts of the 
country. Each branch carries a complete stock of parts available 
for immediate shipment. Thus, when there's trouble with any 
type of motor, Wagner can give better and quicker service. 


The above are just a few of the many reasons why Wagner 
motors are preferred. Many motor buyers prefer Wagner 
motors because they know that the Wagner line is so 
diversified in types and ratings that they can get, without 
special designing, exactly the right motor for their job. 
Others prefer Wagner motors because they like the co- 
operation and helpful assistance the Wagner sales- 
engineers give them when solving their power-drive 
problems. 


When considering your next motor application or in- 
stallation problem, avail yourself of Wagner's service. 
Wagner engineers will be glad to work with you and 
help you select the correct motor for your job. Descrip- 
tive literature will be sent upon request. 


MS 137-1L 


WasgnerElectric Grporation 


6400 Plymouth Avenue, SaintLouis,US.A. 
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THE HEART 


of every Air Conditioning System 


Is the REFRIGERATION 
COMPRESSOR ...... 
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Above—Servel Model WAO-750 for the 
big, profitable intermediate air condition- 
ing market. 


Servel refrigerating machines of 5 to 20 
tons capacity are available with highly 
efficient multiple shell-and-tube counter- 
flow condensers for use on city water or 
with the highly economical evaporative 
condenser (right) exactly balanced to 


match each machine size. 





Efficient performance! Long-lived dependability! All- 
around satisfaction! Everything that your customers 
have a right to expect from the air conditioning systems 
you install depends largely on the refrigeration com- 
pressor you use. Make sure that it’s right! 


Servel, a world-famous pioneer in low-pressure refrig- 
eration, offers machine units in all popular sizes—with 
twelve models, ranging in capacity from \% ton to 20 
tons, designed specifically for air conditioning. The 
time-proved dependability of these compressors re- 
moves all element of doubt from the minds of the user, 
the contractor and the distributor. 






If you haven’t seen Servel’s interesting new air condi- 
tioning catalog, mail the coupon—today—for your free 
copy. 









In addition to its regular line of compressors, 
Servel builds special machine units for quan- 
tity purchasers whose requirements are not 
met by the standard models, 


SERVE 


Air Conditioning 


and Commercial Refrigeration 
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For Latest Air Conditioning News—MAIL TODAY! 


I 
! (HP&AC-3) 
1 SERVEL, INC., Electric Refrigeration and { 
1 Air Conditioning Division, Evansville, Indiana. i 
1 Gentlemen: Without obligation to me, please send a copy | 
of your newest air conditioning catalog to i 
{ 
I { 
! { 
I 
I 
{ 
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to Secretary of Labor Frances Perkins at the Second National 
Silicosis Conference held in Washington on February 3, De- 
tailed reports embodying their findings and conclusions were 
submitted to Secretary Perkins by four committees of experts 
appointed as a result of the first national conference on this 
subject held April 14, 1936 under the sponsorship of the Depart- 
ment of Labor.* These committees were: (1) Prevention of 
Silicosis through Medical Control. (2) Prevention of Silicosis 
through Engineering Control. (3) Economic, Legal and In- 
surance Phases of the Silicosis Problem. (4) Regulatory and 
Administrative Phases of the Silicosis Problem. 

Approximately 150 representatives of labor, management and 
the medical, legal and engineering professions, together with 
state administrators, government officials, and insurance men 
assembled to hear the reports of the committees and to discuss 
their contents. Sessions were held in the Department of Labor 
auditorium. The morning session was devoted to the presenta- 
tion of the summary reports, while the afternoon meeting con- 
sisted of discussion. 

The complete reports are so voluminous that it is possible to 
give here only a few of the highlights of the findings and recom- 
mendations of the committees. Summarized reports will be 
printed within the near future, and it is expected that the com- 
plete reports, with appendices, will be available at a later date. 

Silicosis may be defined as “A chronic disease due to the 
breathing of air containing silica (SiOz), characterized ana- 
tomically by generalized fibrotic changes and the development 
of miliary nodulation in both lungs, and clinically by shortness 
of breath, decreased chest expansion, lessened capacity for work, 
absence of fever, increased susceptibility to tuberculosis (some 
or all of which may be present), and by characteristic roentgeno- 
logical findings.” 

In the layman’s language, silicosis is a disease of the lungs 
in which the normal lung tissue is replaced by fibrous scar 





*See HeatinGc, Pipinc anp Arr Conpition1nc, August, 1986, p. 438. 
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tissue due to breathing air containing silica dust. 

Unfortunately there is no known cure for silicosis—but sil; 
cosis can be prevented. 

Although accurate statistics relative to the number of worker 
who have silicosis are lacking, reliable estimates, based upon 
actual surveys made, indicate that of the 49 million workers in 
the United States, only one million (2 per cent) are in any 
way exposed to the hazard. Perhaps half of this number, 500.- 
000 (1 per cent of the total), are exposed to a serious hazard. 
Approximately 110,000 (2/10 of 1 per cent of the total) have 
silicosis in some degree, but it is likely that the number of work- 
ers who suffer any work disablement at this time from this dis- 
ease is on the order of 4,000 to 5,000 (a small fraction of 1 
per cent). This calculation is based upon medical examination 
of men actually at work and does not include those already per- 
manently detached from their employment by reason of disabling 
silicosis. 

The million workers who are exposed in some degree to a 
silica dust hazard fall naturally into four main classes: (1) A 
percentage of the 4,000 to 5,000 workers who are completely or 
partially disabled because of silicosis and whose difficulties are 
further complicated with tuberculosis. (2) The remainder of 
the 4,000 to 5,000 who have silicosis and disability in some de- 
gree, but no tuberculosis. (3) The 105,000 who have silicosis, 
but no disability and no tuberculosis. (4) The 900,000 who are 
exposed to silica dust, but who do not have silicosis. 

Group I—From the standpoint of the men in Group 1, the 
problem is a serious one, and there seems to be no doubt in 
anyone’s mind that these workers should be removed from em- 
ployment and compensated for total disability just as if they 
had been incapacitated by accidental injury. 

Group 2—The remainder of the 4,000 to 5,000 workers who 
have silicosis and disability in some degree, but no tuberculosis, 
should in the majority of cases continue to work. Every study 
conducted thus far confirms the fact that the great majority 





A NEW 








THE DIRT 


2. TACKY WALLS BUILD 
DUST CATCHING 
CAPACITY 








3. CENTRAL STORAGE 
SPACE HOLDS 
EXTRA DUST 









V" ANGLES a are the points to look for in 
pate eo. the filters you use on your equip- 
ment. 1. “"V 
which makes the air change direction 
quickly and scrubs it clean. 2. Side 
walls with a sticky coating that catches 
dirt and increases efficiency with use. 
3. A space between the two wafers 
which acts as an added storage space 
for the dust that is collected. 


»? 


KIND OF FILTER 


for Air Conditioning 
MAKE IT A PLUS FEATURE ON YOUR EQUIPMENT 


There is one of these efficient Arco 
Air Filters for every kind of air con- 
ditioning equipment. They are light, 
odorless, inexpensive, and won't drip 
oil even at 180 degrees F. No dry 
dust can pass through into the aif 
stream. They assure greater satisfac- 
tion for your customers, more im- 
pressive selling points for you. Write 
today for complete details. 


angle construction 


INDUSTRIAL DIVISION 


AMERICAN RADIATOR COMPANY 





ARCO ZEILTERS 


pivision or AMERICAN RADIATOR & STANDARD SANITARY (CORPORATION 





40 West 40th Street, New York, N. Y. 
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STOP 


COLD LINE LOSSES HERE 
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THE MOST COMPLETE LINE OF 
PUMPS ... a size and type for 
every job 













Split-casing 

Centrifugal Pump 
Capacities to 3000 g. p.m. 
Heads to 575 ft. 








Monobloc Centrifugal Pump 
Capacities to 1100 g.p.m. 
Heads to 280 ft. 












Triplex Power Pump 
Capacities to 50 g.p.m. 
Pressures to 250 Ib./sq. in. 


... and Assure MAXIMUM 
Air-Conditioning Efficiency 


ovo Cork Covering, properly installed on 
cold water risers and return lines of air 
Rotary Pump conditioning systems is an efficient and lasting 


Capacities to 2500 g.p.m. means of maintaining proper water temperature. 
Viscosities to 500,000 S.S.U. 





Duplex Steam Pump 


Capacities to ° wend ee 
420 g.p.m. Because of the unique physical properties of 


Seccnnsen t0 cork, Novoid Cork Covering effectively guards 
350 Ib./sq. in. against condensation. The accurately molded 
sections fit pipes snugly, and for added protec- 
tion the outside surface of Novoid is moisture- 
proofed with an asphalt mastic coating applied 
at the factory. 












Novoid Cork Covering is available in a wide 
Freflo variety of sizes and forms. With this depend- 
Centrifugal Pump for liquids containing solids able insulation guarding your cold lines, you 
Capacities to 7500 gpm. Heads to 135 ft. can be assured of long-life, low cost air con- 
ditioning efficiency. For full information, mail 
HESE pumps are represent- the coupon or write Cork Import Corporation, 
ative of a comprehensive 330 West 42nd Street, New York City. 
line . rl from which the ee Branch Offices: Chicago, 40C West Madison Street; 
selection to meet any individual Boston, 27 Haymarket Square; Philadelphia, 1524 
condition can be made, witheut Chestnut Street 


“adi ae 
”” idiie snl a eel id NOVOID CORK COVERING 
neered, embodying modern 

features proved in service. ..and MAIL COUPON FOR. FULL DETAILS 

is built to exacting standards. 


Cork Import Corporation 








" j Hl 330 West 42nd Street, New York City 
me There is a Worthington Dealer Please send me full information about Novoid 
Well Pump or District Office near you Cork Covering for air conditioning systems. 
Capacities to 
ae i i Se. oe et a oh Seas a ak eniea sd cated eee 
Heads to 600 ft. ® Literature available 
a DE ceccdhodetadshwcsesda doth sitabicbaeadtebetdhavenpaapabe 
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SUPERIORITY 
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see 


Hitt 


Peril 5} 






PS TR St EM «Sy ae 


Dayton, Ohio 





Gates to Wright Field, 


SYMBOLS 


OF 


@ Superiority in the air is symbolized by these 
entrance portals. Superiority in castings is also 
symbolized ... by a K. . . . trademark of Kuhns 
Brothers for 50 years. 





@ As aviation has grown, so has the demand for 
K fittings. Their consistent uniformity and high 
quality has long been recognized in the trade. 


@ Rely on the experience of 50 years . . . specify 
K's! 

@ Combined market facilities on both K cast iron 
and M.I.F. malleables. Complete and heavy inven- 
tories for spot shipment at Dayton, Ohio and 
Branford, Conn. 


Standard and extra heavy screwed fittings, 
American Sprinkler fittings, standard flanged 
fittings, standard and extra heavy companion 
flanges, and drainage fittings. Catalog avail- 
able for plumbers and industrial users. 


KUHNS BROTHERS 


COMPANY 
Dayton, Ohio 


Established 1887 
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of these men will not necessarily progress from bad to wors 
provided the dust is kept to a safe limit. 

Group 3—To the 105,000 workers who have silicosis, but : 
disability and no tuberculosis, the problem is not particular! 
serious. It is generally agreed that, if the dust is properly co: 
trolled at all times, such workers would be as well off in con 
tinuing at their present jobs as if they were discharged or trans- 
ferred to other employment. Therefore, such men should 
permitted to continue work at their regular occupations, provided 
the dust is controlled. 

Group 4—For the benefit of the 900,000 workers who are ex- 
posed to silica dust but who do not have siicosis, all emphasis 
again should be placed upon the application of known methods 
of controlling dust. 

Silica dust is found in many industrial operations, but the 
hazard is acute only in such industries as metal mining; an- 
thracite coal mining; quarrying, drilling, and tunnelling in 
granite, ganister, and sandstone; smelting and refining; foun- 
dries; potteries; glassworks; stone products; grinding; buffing; 
sandblasting. 

It should not be assumed, however, that all establishments in 
the industries listed are hazardous. To tell whether or not a 
given operation is hazardous three things must be determined: 
(1)The concentration of dust in the air—number of dust par- 
(2) The chemical composition of 
(3) 

(A micron is 


ticles per cubic foot of air. 
the dust—percentage of free silica. 
dust particles—measured in microns. 


The size of the silica 
1/25,000 
in). 

To obtain a definite correlation of the factors of concentra- 
tion and composition, -it is suggested that the dust count (in 
millions of particles per cubic foot) be multiplied by the per- 
If the result is under 5 mil- 
For 


centage of free silica in the dust. 
lion, one can be almost sure that the conditions are safe. 
example, 10 per cent (free silica) times 30 million (particles 
per cubic foot of air) equals 3 million—safe. 

Physicians familiar with the subject agree that accurate diag- 
nosis can be made only by taking into consideration the man’s 
past occupational and medical history, his present complaints, 
a careful physical examination and x-ray of his chest, and a 
laboratory examination of his sputum. And in addition to these 
data, the careful physician should also consider the man’s en- 
vironment; that is, he should know the number of years he has 
been exposed to silica dust, as well as the dust count, composi- 
tion, and particle size. 

Contrary to popular belief, silicosis is slow to develop. 
ally it takes seven years or more of exposure to silica dust for 
a worker to contract the disease. It is said that a few cases 
have been known to develop in as short a period as 1% years, 
but these were under extreme and unusual conditions. On the 
ether hand, many workers have labored under ordinary ex- 
posures to silica for more than 30 years without demonstrating 
any trouble whatever that could be diagnosed as silicosis. 

In emphasizing the preventability of silicosis, the committees 
are unanimous in agreeing that the proper application of known 
methods of control will reduce dust to safe concentrations. In 
general there are three ways to prevent silicosis; first, by pre- 
venting the creation of silica dust; second, by preventing the 
dispersion of dust into the atmosphere of a working area; and 
third, if it is impossible to apply the first two methods, by the 
use of personal protective equipment such as respirators to pre- 
vent the inhalation of dust. 

Detailed recommendations as to the part which employers, 
employees, engineers, insurance companies, legislators, and ad- 
ministrators, and others can play in preventing the disease are 
listed by the committees. Details are given in the summarized 
reports. The recommendations include such items as compliance 
with laws, rules, and regulations, plant design and renovation, 
good housekeeping, provide ventilation, isolate dusty processes, 
wet methods, exhaust systems, respiratory protective equipment, 
etc. 

The committees have also recommended certain principles with 


Usu- 
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GOOD BUILDINGS 
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awAir Conditioning 


SHOULD HAVE 


GOOD MANNERS 





Architects design buildings to 


be useful and beautiful. Such 
buildings deserve also to be 
mannerly. 


The Consulting Engineer and 
The Heating Contractor are re- 


é 


Administration Building 
University of Rochester, 
(N. Y.) 


Architects 

Gordon & Kaelber 
Consulting Architect: 
Charles A. Platt 
Mechanical Engineer: 
Allen S. Crocker 
General Contractor 
4 Hopeman & Sons 











TWO Big Advantages 


Now Available for 


the 








FIRST Time... 


The Vilter “Freon 12" Compressor brings 
to the air conditioning field a new and 
revolutionary standard of performance 
for the modern low-pressure refrigerant 
compressors. By the application of a 
fundamental principle Vilter Engineers 
have produced a shaft seal which elim- 
inates leakage with uncanny effectiveness 
and makes for high efficiency at minimum 
cost. 


Eliminating ordinary construction features 
which require power, and refining other 
mechanical factors enabled Vilter Engi- 
neers to produce a New Freon compres- 
sor that is amazing Engineers with its un- 
usually low relative horsepower require- 
ment. 




























sponsible for the manners of °. d Vilter 
the modern building. They de- pave yaaa epee ed “Freon - 12" 
‘ over fifty years in the manufac- Compressor 


sign and install the heating 
system which performs the crit- 
ical service of hospitality—put- 
ting people at their ease. 


Dunham Differential Heating 
makes good buildings gracious. 
During the seven or eight long 
months of the heating season, 
it maintains an atmosphere of 
unruffled comfort. It thus sim- 
plifies problems of winter air 
conditioning. 


ture of refrigerating machinery, 








Vilter has led in the pioneering 
which have 





of developments 
made the present amazing popu- 
larity of air conditioning possible. 


The pleasant quality of Dif- 
ferential Heating is a result of 
sub-atmospheric steam circu- 
lation with uniquely low steam 
temperatures (down to 133° F.). 
Low temperature radiators 
warm and circulate room air, 
WITHOUT SCORCHING IT, 
gently and continuously. 


The Engineer who designs 
and the Contractor who installs 
a Differential System adds to 
the service value and reduces 
the service costs of the building. 
Good manners reduce friction D 
and increase efficiency. C. A. 
Dunham Company, 450 Eust 
Ohio Street, Chicago. 


DUNHAM 
HEATING 


Before and during building completion and later—on “operations” 
the Consulting Engineer should be an advisor regarding 
mechanical equipment. 


(SRA A eS PA Nr 
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“SINCE 4867 MANUFACTURING COMPANY 
h First Street 
WISCONSIN 
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Look over a Pomona yourself. Install one and you'll know the 
satisfaction that comes from using the world’s leading turbine 
pump. In 1937 there will be greater demands for all raw and 
manufactured materials. Water supply will play a bigger 
part in every industry. Buy a Pomona Pump with its assur- 
ance of continuous, dependable and economical performance. 


POMONA PUMP CO. 


Manufacturing Plants: Pomona, Calif. - St. Louis, Mo. 
Sales Offices: San Francisco, New York, Chicago, Los Angeles 
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Thermostatic 


Expansion 
Valve 
VV) 5% 


Here are eight good reasons why ‘@: 
DIAPHRAGM type Expansion Valves are topping 
the field; Leak-proof; Instant Response; Super- 

itive vorrect Modulation; R 
} Install; Less 


LAn\ ten! 
WZ ( onire 


AUTOMATIC PRODUCTS COMPANY 


2460 NORTH THIRTY — SECOND STREET 
MILWAUKEE ) WISCONSIN 
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respect to providing adequate compensation for workers disabled 
as a result of silicosis. These suggest compulsory coverage fo: 
silicosis in the compensation acts of all states and urge as grea: 
a degree of uniformity among various state laws in this respec: 
as is feasible. It is recommended that the employer insure his 
obligation for compensation either through self-insurance sub 
ject to the posting of adequate funds, or with an authorized in 
surance institution. The committees see no reason to distinguish, 
from a compensation standpoint, between workers disabled by) 
injury and workers disabled from silicosis. 

However, the accrued liability question, with respect to which 
silicosis is unique, complicates this situation. Several suggested 
methods of treatment are given in the reports. 

The detailed work of the conference was carried out under 
the guidance of the Division of Labor Standards, U. S. De- 
partment of Labor, V. A. Zimmer, Director—R. CAMpseLy 
STARR.* 


“Trends” Surveys Hotel Air Conditioning 


The current issue of Air Conditioning Trends analyzes the 
hotel air conditioning market for the information and guidance 
of engineers, contractors, and manufacturers. Size of the mar- 
ket, extent to which it has absorbed air conditioning, sales po- 
tentials, and the views of hotel men and air conditioning engi- 
neers are some of the subjects dealt with. A supplement tabu- 
lates figures on the extent to which air conditioning is used in 
hotels from data reported by 31 public utilities, 11 manufactur- 
ers, and as reported by 257 hotels, and gives figures on number 
of hotels in various regions, average number of rooms per 
hotel, dining room seats per 100 rooms, food sales, and hotel 
rates. 

The leading article, entitled “Complete Air Conditioning for 
Ifotels Expected to Reach New Heights During Coming Year,” 
surveys the hotel industry as a market for air conditioning, points 
out it has been barely scratched. Fifty-one hundred hotels hav- 
ing 100 or more rooms are prospects for guest room or restau- 
rant air conditioning, according to the article. Of their 1,000,- 
000 rooms, only 4000 are now conditioned. One-tenth of the 
restaurants in the better class of hotels are now air conditioned. 


Views of hotel men on air conditioning are given in other 
articles. F. W. Andrews, executive vice-president of one hotel 
chain, is convinced that the chain hotel as well as the independent 
is coming to air conditioning, but that air conditioning is only 
one of the problems entering into hotel operation. Thomas D. 
Green, president of the American Hotel Association, points out 
that air conditioning is one of the livest topics of discussion in 
the hotel world. T. V. Loran of the Hotel Statler, St. Louis, 
believes that the air conditioned hotel brings business to the 
entire city, does not feel that the commonly raised objection 
that “when all hotels in a city are air conditioned there will be 
no advantages” holds water. Thomas D. Carson, president of 
the Hotel Carlton, Washington, D. C.—one of the first in the 
country to air condition guest roomst—believes that air condi- 
tioning justifies its cost, gives pertinent advice on installation 
from his own experience. 

F. W. Rabe, in a signed article, advises study of hotel oper- 
ating problems, states that operation economics must be stressed. 
Charles M. Hart, specialist in hotel design, presents the design- 
er’s view of hotel conditioning, 

Air Conditioning Trends is published by the Keeney Pub- 
lishing Co., publisher of HeEatinc, Piping AND AIR CON” 
DITIONING. 





*Executive Secretary, National Silicosis Conference. — 
tSee “Carlton Hotel Air Conditions,” by T. D. Carson, HEATING, Pir ING 
anp Arr ConpiTionING, August, 1936, p. 439, fur a description of this 
installation. 
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AMERICAN-MARSH 


Centrifugal, Steam and 
Power Pumps in types 
and sizes to meet ev- 
ery requirement. Built 
of the finest materials 
—tested and guaran- 
teed — backed by 63 
years’ experience. 

Whatever your pump- 
ing problem, it will 
pay you to consult us. 
Write for Bulletins. 


AMERICAN STEAM PUMP COMPANY 


BATTLE CREEK, MICHIGAN... Pumps and Pumps Only Since 1873 





THE REASON 
YOU SHOULD CHECK 
INTO 7A<A 
UNIT HEATER 


44 feet from floor—yet fuso 
ftdning comfortable heat t- 
the working zone 








These heating sections are 
all-cast aluminum. In them 
there are no soldered joints— 
no pressed joints—no rolled 
joints—no unions. It’s a sturdy 
construction that cannot bend 
out of shape and will not 
break. Neither can these sec- 
tions be affected by electroly- 
Sis. That’s why in 8 heating 
seasons there have been no 
failures due to leaks or break- 


downs. Once installed Grid 
Unit Heaters become  per- 
manent equipment to last in- 
definitely. 


Write for details of this dif- 
ferent unit heater. 


THE UNIT HEATER & COOLER COMPANY 


W ausau, Wisconsin 


Offices in all principal cities. 





UNIT "HEATER 
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AIR CONDITIONING 


Nozzles of unique Yarway Involute 
Design. 


No internal parts or vanes to clog 
or erode. 


Insure trouble-free air washing service. 
Sizes and types for all requirements. 


Many large users—installations total 
more than 5 million gallons per min- 
ute in water cooling and air condition- 
ing service. Write for Bulletin N-615. 









YARNALL-WARING COMPANY 
MERMAID AND ANDERSON STS. 


PHILADELPHIA 
















CREATE COMFORT 
with SAN-E-FEX 


THE HEAVY-DUTY BLOWER-TYPE CONDITIONER 



















Made in sizes to match 
machines of 114, 2, 3, 
5,714, 10, 15 and 25 h.p. 


Ceiling or floor mount- 
ing with or without ducts 





COOLS ¢ CLEANS - DEHUMIDIFIES 
and CIRCULATES 


*% For YEAR *’ROUND AIR CONDITIONING, also 
available with HEATING COILS and HUMIDIFIER 


REFRIGERATION APPLIANCES, Inc. 


Manufacturers of the most complete line 
of fin coils and forced draft units for com- 
mercial refrigeration and air conditioning 


923 WEST LAKE STREET CHICAGO 
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TORRINGTON 


BLOWER WHEELS 


Have established today’s 
quality standard. Are 
unexcelled for smooth and 
quiet operation. Every 
wheel hand inspected and 
statically balanced. Lighter 
in weight than otherwheels. 
ALUMINUM Rugged, non-resonant, 
ALLOY non-rusting. Lower start- 
ing torque. Less power 
consumption. Ratings 
available for all sizes. 
Bulletin gives data for 
housing scroll design. 
AIR IMPELLERS 
SINCE 1885 


The Torrington Mfg. Co. 
Torri ngton ~- Conn, USA. 
44 Franklin St 





Ideal for air conditioning 
CHROMALOX Finstrip 


ELECTRIC 
HEATERS 


Many complete air condi- 
tioning systems are using 
Chromalox air duct heaters 
for the entire heating job. 
In others, these heaters 
supply auxiliary heat, 
boosting steam heat in 
severe weather, or sup- 
planting it in mild weather 
when the expense of op- 
erating the steam plant is 
disproportionate to the re- 
sults required. 

Chromalox Electric Heat- 
ers always lend themselves 
to neat, compact design 
and simple, inexpensive in- 
stallation. Automatic tem- 
perature control is easily 
provided, 

These 
well-known 





heaters use the 
Chromalox 
electric units, famed for 
long-term performance 
with undiminished effi- 
clency. 

GET THE FACTS about 
these units, and other 


Type CAB Chromalox air duct 
heater. Capacities 5 Kw. to 40 Kw. 
Higher capacities available in spe- 
Cheemsian Sisctate ‘Mant. cial construction. For 115, 230, 250, 
ers, USE THE COUPON. 440 volts—single or 3-phase. 
ee eee ee 
| EDWIN L. WIEGAND CO., Get the facts—mail this | 


| 7610 Thomas Blvd., Pittsburgh, Pa. coupon with your busi- | 


Send me the new 60-page CHROMALOX 
I book, and full information on Unit Heaters. ness letterhead. 


Position 


| 
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Abnormal Air Conditions in Industry 


The paper on “Abnormal Air Conditions in Industry: The 
Effects on Workers and Methods of Control”, by Prof. C. P 
Yaglou, Department of Industrial Hygiene, Harvard School « 
Public Health, read before the Harvard Tercentenary symposiun 
on the environment and its effects on man, has been published ; 
the January, 1937, issue of The Journal of Industrial Hygien. 
and Toxicology. (Vol. 19, No. 1, pp. 12-43). It is of direct 
interest to plant and air conditioning engineers, as the diffi 
culties in the solution of industrial ventilation and air con- 
ditioning problems are described and the possibilities and limita- 


| tions of air conditioning as applied to three representative indus- 





| of humidification 


tries—textile mills, mines and steel mills—are discussed. 


It is shown that abnormal air conditions in hot and cold trades 
affect working capacity, accident liability, sickness, and mortality. 
Although heat or cold per se are the causes of acute conditions, 
chronic effects appear to be largely due to sudden temperature 
changes and the liability of chilling the body while warm and 
perspiring. Respiratory diseases and rheumatism are the chief 
affections in hot and cold trades where workers are subjected to 
exposure to great temperature changes. 

Control of such industrial hazards is partly an engineering 
and partly a medical problem involving four lines of procedure. 
(1) Change or mechanization of the process. (2) Local control 
of the atmosphere surrounding the process, such as thermal in- 
sulation, screens for radiant heat, exhaust hoods or canopies, 
etc. (3) Control of the general workroom atmosphere by ven- 
tilation or air conditioning. (4) Preventive medical methods ap- 
plied to the worker. Professor Yaglou says that in the control 
of acute and chronic effects, ventilation and air conditioning 
methods are not always effective and often have to be supple- 
mented or superseded by medical methods. such as prophylactic 
methods applied to the worker, control of fatigue and hygienic 
habits, periodic examination and prompt remedial measures, and 
selection and gradual adaptation of workers according to their 
physiological response to heat or cold and sudden temperature 
changes. 

It is pointed out that industrial air conditioning today is 
mainly for the processing of materials which are affected by tem- 
perature and humidity, and that the human benefits are less 
tangible and difficult to prove; industrial air conditioning in hot 
and humid trades solely for the comfort and health of the work- 
ers is therefore a rare exception. That both worker and process 
are concerned in air conditioning is indicated by the description 
in textile mills. In cotton weaving rooms it 
has been shown that the number of yarn breakages decreases with 
increasing relative humidity, but after a cértain point the ability 
of workers to fix the breaks is reduced, because of adverse 


| effects of the atmospheric conditions on the weavers, with a re- 


duction in overall efficiency of production. 
A bibliography listing 163 references on the subject is given. 


Conventions and Ix positions 


Oil Burner Institute: Oil burner and air conditioning exposi- 
tion and convention, March 15-19, Commercial Museum, Phila- 
delphia, Pa. 

International Association for Testing Materials: 
national Congress, April 19-24, London, England. 


2nd _ Inter- 
Honorary 


| Secretary, K. Headlam-Morley, 28 Victoria St., London, S.W.1. 


Conference and Exhibit on Air Conditioning and Automaty 


| Heat: April 21-23, Mechanical Engineering Dept., University 
of Wisconsin, Madison, Wis. 


(Three morning sessions on aif 
conditioning, and one afternoon session each on stokers, oil 


burners, and gas heating.) 
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FOR AIR WASHING 


For industrial air washers we recom- 
mend either 4” Fig. 631 (female) or 
¥%” Fig. 629 (male pipe-illustrated) 
Brass nozzles. Size delivering 

68 G.P.H. at 20 Ibs. is 
recommended. 


For liquids 
with corro- 
sive tenden- 
cies Fig. F-27 
can be sup- 
plied in steel; 
for erosive 
liquids in Ni- 
tralloy. 


For air con- 
ditioning 
work. Sup- 
plied _in ca- 
pacities .57 
G.P.H. up 

40 lbs. All brass 
nozzle. 









Fig. 629 





Write for 


Catalog 6-A Va" 
Fig. H-261 





Fig. F-27 


MONARCH MFG. WORKS, INC. 


2728 £. WESTMORELAND STREET, PHILADELPHIA, PA. : | 








MONARCH NOZZLES || 


| cools, humidifies, de-humidi- 
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TAKE THEM | tts oe 


NATIONALE AIR WASHERS 


Makes air as cool and clean 
as mountain mist. Cleanses, 


fies. Sizes and types to fit 
all requirements. Quiet in 
operation. An unusual com- 
bination of quality, efficiency 
and economy. 











The National Line includes ventilating and 
air conditioning equipment for every need at 
attractive prices. We have a 100% agency 


policy—write for available territory. 


. SEND FOR THIS CATALOG 
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NATIONAL FAN & BLOWER CORPORATION 


540 W. WASHINGTON BLVD., CHICAGO, ILL. 
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Central con- 
trol cabinet 
for four-zone 
Webster Mod- 
erator System. 





Central Heating Control 
for Groups of Buildings 


The Webster EH Moderator System for groups of build- 
ings provides the advantages of central station operation 
without sacrificing the heating needs of any individual 
building. The requirements of each building are met by 
careful orificing of radiator supply valves. Central station 
operation includes (1) regulation of the basic rate of 
steam delivery by automatic Outdoor Thermostat, (2) a 
separate operating schedule for each zone and building 
and (3) supplementary manual control to increase 
or decrease delivery to any zone. 


By the mokers of 


Groups of buildings save money with 
Webster Central Control because there 
Steam Heating is no wasteful steam consumption. 

Building occupants get perfect comfort 
because there is no overheating, no “cold 70” during 
periods of mild weather. Complete information on request 






WARREN WEBSTER & CO., 1635 Federal St., Camden, N. J 
Pioneers of the Vacuum System of Steam Heating — Est. 1888 
Branches in 60 principal U. S. Cities — Darling Bros., Led , Montreal, Canada 








An outstanding new improvement in grille 
efficiency and beauty. Approved by engi- 
neers for accurate, controlled diffusion or 
direction of incoming air. Regulated by 
thin exterior bars set at angle specified, with 
interior supporting bars adjustable individ- 
ually, providing unlimited number of set- 
tings. Free area 74.4%; no raw edges ex- 
posed to air flow. Modern straight-line 
design for unusual grille beauty. Complete 
details on request. Write. 


Waterloo Register Co. 


Waterloo, lowa—Seattle, Wash. 
In New York City—Air Conditioning Utilities 
8 W. 40th St. 
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McQUAY 
COMFORT COOLERS 


Available for direct expansion refrig- 

erants; also available as combination 

cooling and heating units, where cold 

water or brine is used as the cool- 

ing medium, and where steam or 

hot water is the heating medium 

. Precision built! Numerous 

sizes with capacities to fit any 
requirements. 


NEW DESCRIPTIVE 
BULLETINS ready on 
McQuay Unit Coolers, 
Comfort Coolers, Evap- 
orator Coils, Refrigera- 
tion Coils, Air Condi- 
tioning Blast Coils, Ice 
Cube Makers, Unit 
Heaters, Suspended as 
well as Floor Type Com- 
bination Heating and 
Blower Units, Concealed 
and Cabinet Copper 
Radiation, etc. 


McQUAY, "«. 


Minneapolis, Minn. 
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American Foundrymen’s Association: Annual convention and 
exhibit, May 3-7, Milwaukee, Wis. Headquarters Office, 222 \ 
Adams St., Chicago, III. 

Heating, Piping and Air Conditioning Contractors’ Natio;:«! 
Association: Annual convention, May 17-19, Hotel Nicollet, Min 
neapolis, Minn. Secretary, Joseph C. Fitts, 1250 Sixth Ay 
New York, N. Y. 


National District Heating Association: Annual convention, 
May 25-28, Book-Cadillac Hotel, Detroit, Mich. Secretary- 
Treasurer, Wm. H. Sanford, Engineers’ Club Building, 1317 
Spruce St., Philadelphia, Pa. 


Short Course in Coal Utilization: May 25-27, University of 
Illinois, Urbana, Ill. D. R. Mitchell, Department of Mining and 
Metallurgical Engineering, 212 Transportation Bldg., Urbana, III. 















Spring meet- 
David 


American Society of Refrigerating Engineers: 
ing, May 25-27, French Lick Springs, Ind. Secretary, 
L. Fiske, 37 W. 39th St., New York, N. Y. 


Smoke Prevention Association: Annual convention, June 1-4, 
Hotel Pennsylvania, New York, N. Y. Secretary, Frank A. 
Chambers, 139 N. Clark St., Chicago, Ill. Fuel burning and 
air pollution exhibition to be held in conjunction with conven- 
tion in ballroom of Hotel Pennsylvania, May 31-June 5 

















American Society for Testing Materials: Annual meeting and 
exhibit of testing apparatus, June 28-July 2, The Waldorf- 
Astoria, New York, N. Y. Headquarters Office, 260 S. Broad 
St., Philadelphia, Pa. 


Universal Craftsmen Council of Engineers of the World: 
Power show and mechanical exposition, August 3-7, Hotel 
Stevens, Chicago, Ill. General Chairman, W. T. Walters, 7965 
Phillips Ave., Chicago, II. 









Reeent Trade Literature 


For your convenience in obtaining copies 
of bulletins, see coupon on page 166. 


No. 2281. AIR CIRCULATORS: Roto-Beam Corp., 3300 
Indiana Ave., Chicago, Ill. Folder describing room air circu- 
lators for stores and offices, exhaust fans, and intake fans with 
spun glass air filters. 


No. 2282. BEARINGS: Johnson Bronze Co., New Castle, 
Pa. 40 p. catalog of leaded phosphor bronze electric motor service 
bearings illustrating over 200 bearings, describing them, and 
giving specifications. Information is also included on bronze 
cored and solid bars, hexagon bars, lead-base and tin-base babbitt 
and general purpose phosphor bronze bearings. 


No. 2283. CIRCUIT BREAKERS: General Electric Co, 
1 River Rd., Schenectady, N. Y. 8 p. bulletin on circuit breakers 
for office buildings and industrial plants. 230 volts a-c, 125 to 
250 volts d-c, 15 to 600 amperes; 600 volts a-c, 250 volts d-c, 50 
to 600 amperes; 5,000 and 10,000 amperes interrupting rating. 
The equipment and its application is described and characteristic 
curves are shown. 


No. 2284. CONVECTORS: Modine Mfg. Co., i7th St, 
Racine, Wis. 32 p. catalog on copper convectors describing the 
advantages of the “split system”; the advantages of copper 
cenvectors ; and showing numerous grille designs and giving con- 
struction details for the concealed and recessed units and floor 
cabinet and wall cabinet models, two types of which are avail- 
able, one designed specifically for steam and the other for hot 


























water. Typical specification, capacity, and dimension tables are 
given. 

No. 2285. DRIVES: Gates Rubber Co., 999 S. Broadway, 
Denver, Col. 8 p. bulletin describing some of the features of the 


new high speed Burlington Zephyr trains and the uses of some 




















FITZGIBBONS 
“Split-System”’ 
AIR CONDITIONING 


cH —" modern advantages 


@ Cleaned, humidified, tem- 

pered, circulated AIR in se- 
“ Ii lected rooms... 

@ Economical steel boiler ra- 

diator HEAT in other rooms, 

such as bath, kitchen, garage .. 


a = 
2 te Sierorst Same 
by a ' 
y @ Combustion sounds cannot 
FITZGIBBONS | be carried by air ducts-- 


“speaking tube effect” entirely 


U N a eliminated .. . 


® Works with any oil burner, 
gas burner or stoker, con- 
cealed inside the jacket .. . 








@ A beautiful and compact 
Get full details— unit—an aid to basement plan- 


WRITE TODAY ning. 


Fitzgibbons Boiler Company, Inc. 


General Offices: 


ARCHITECTS BLDG., 101 PARK AVE., NEW YORK, N. Y. 
Works: OSWEGO, N. Y. 


Branches and Representatives in Principal Cities 





FOR AIR CONDITIONING 


COPPER AND COPPER ALLOYS IN 
ALL COMMERCIAL FORMS 


for Air Conditioning Equipment pro- 





duction and installation requirements. 
Revere Technical Advisory Service 
will help you to obtain metal of suit- 
able characteristics for any specified 
application. 


Sheets = 4 Extruded and 
Rolls. Strips Drawn Shapes 
Anod Condenser Tubes 
pag tamchat| commen |e Fe 
ock-Seam Tubes r i 

Rods and Shafting BRASS Copper Water Tubes 

Round and Flat Wire Shar oop - 
Drawn Copper 30 Wem Die-Pressed Forgings 
Commutator Copper I rod ucts Hammered Forgings 


NOILWTITWLSNI GNW 
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Revere Copperand Brass 


FOUNDED sy INCORPORATED 
PAUL REVERE 





Executive Offices: 
230 Park Avenue, New York City 





USE REVERE PRODUCTS 





. Heating-Pipin 
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AFFILIATED COMPANIES 


LAYNE-ARKANSAS Co. . STUTTGART. ARK. 


LAYNE-ATLANTIC Co... . NORFOLK. VA 
LAYNE-CENTRAL Co... . Mempnis. Tenn 


LAYNE-NORTHERN CO., MISHAWAKA, IND. 
Layng-Louistawa Co.. Lake CnAaies, La. 


LAYNe-New Yorn Co. . . New York Crry 
LAYNE.NoRTHWesT Co... MILWAUKEE. Wis 
Layne-Onto Co, Cotumeus, Ono 


Layne.Texas Co Houston. Texas. 


Layvne-WesTern Co. . Kansas City. Mo. 
CHICAGO, TLL... AND MINNEAPOLIS, MINN. 
LaYne-Bow.er New Enciano Company. 


Boston .. . . . MassacnusErTs. 
ay aay Waren Surrcy. Lro.. 
Fort Enc. - « « « GNTARIO, Canapa. 
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hat same carefully charted course 

that began with Layne & Bowler. 
Inc., in 1883, is today the guiding 
factor with “The World’s Largest 
Water Developers.” Why not take 
advantage of this widely experienced 
and internationally recognized water 
developing organization for the 
solving of your water production 
problems? 


Air Conditioning Engineers whose 
1937 plans call for more water, 
should call in a Layne hydrological 
engineer. No obligation. For illus- 
trated literature, write Layne & 
Bowler, Inc., Dept. K, Memphis, Tenn. 


LAYNE PUMPS 
LAYNE WELL WATER SYSTEMS 





























AND YOU'LL 
KEEP THEM 


ECONOMICAL 


Keep the water level in your boiler 
constant. That's what helps to make 
your boiler function at its highest 
efficiency. 


Install the new M-K-O Automatic 
Boiler Feed Pump; it’s designed for 
economical automatic control of water 
supply when the steam pressure ex- 
ceeds city water pressure. it main- 
tains constant water level in the 
boiler and returns conten auto- 
matically. The new -K-O Auto- 
= Boiler Feed Unit is designed 
to be used with any boiler, and this 
oy wit is more efficient, rugged 








MEABS-KANE-OFELDT 


Executive Offices and Factory 


1903-1915 EAST HAGERT ST., PHILADELPHIA 
Branch Offices or Distributors in Principal Cities 


and compact. 
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Only CURTIS Has 


“CENTRO-RING™ 
LUBRICATION 


HE Curtis ‘‘Centro- 
Ring’’ Positive 
Pressure Oiling System 
is found only in the 
Curtis compressor. 
One simple moving 
part (a ring) picks up 
the oil and delivers 
it to the crank shaft. 
Centrifugal force dis- 
tributes the oil under 
pressure through ducts to all points requiring 
lubrication. No intricate gear or plunger pump 
to get out of order — positive and controlled 
lubrication is assured at all times. 


Investigate this exclusive Curtis feature—another 
example of the advanced engineering that con- 
tributes so much to the efficiency and carefree 
performance of the Curtis Condensing Unit. 


CURTIS 


CURTIS REFRIGERATING MACHINE CO. 
Division of Curtis Manufacturing Co. 





FORCED- 
CONVECTION 


HEATER 





Direct heat where you 
need it. 
Plenty of heat with new fin- 
ned Calrod heating unit. 
G-E aphonic fan operates 
quietly. 
New design gives greater effi- 
ciency and longer life. 


Dow burn money 
every day during the 
season between win- 
ter and summer. This 
modern unit heater 
gives quantities of 
clean, odorless warmth — and directs it just where you 
want it. Write for information. 


GENERAL @ ELECTRIC 











General Electric, Dept. 6C-201, Schenectady, N.Y. 


Please send me your catalog GED-650, which 
gives complete information about this new heater. 


Name 








1950 Kienlen Ave. - - St. Louis, Mo. | 





Address 
Si ahesissibaiesdlinisiensiong 
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of the 97 drives on each of these trains, among which is driving 
the air conditioning units, 

No. 2286. DUSTPROOFING COAL: Dustlix Systems, 
Inc., 715 N. Van Buren St., Milwaukee, Wis. 32 p. bulletin 
describing modern dustproofing procedure for coal mines, docks 
and yards. A general description of dustproofing methods and 
advantages is given and equipment for dustproofing coal is illus- 
trated. Information on coal and its combustion and mechanical 
stokers is included. 

No. 2287. FITTINGS: S. R. Dresser Mfg. Co., 490 Fisher 
Ave., Bradford, Pa. Folder describing new “Style 65” compres- 
sion fittings for making flexible connections on plain end pipe. 
Fittings conform to specifications for 150 lb malleable fittings 
Features are fully described. 

No. 2288. GASKETS: Goetze Gasket & Packing Co., Inc., 
60 Allen Ave., New Brunswick, N. J. 24 p. bulletin commemo- 
rating 50 years of experience and describing the growth of the 
company since its founding in 1887. The various steps in the 
manufacture of gaskets are illustrated and briefly described. 

No. 2289. GAUGES AND METERS: Julien P. Friez & 
Sons, Inc., 4 N. Central Ave., Baltimore, Md. 4 p. bulletin on 
air meters, draft gauges, air filter gauges, and the new pitot 
static head. The instruments are described and illustrated and 
applications and operation explained. 

No, 22902. HEATING SURFACE: John J. Nesbitt 
State Rd. & Rhawn St., Holmesburg, Philadelphia, Pa. 
of 4 p. bulletins describing the features of heating surface with 
steam distributing tubes, construction of the surface, how it can 
be used in solving the control problem, why it is non-freezing, 
how expansion is cared for, and results that have been achieved 


on the sizes % to 2 in. 


Inc., 
Series 


with it. 

No. 2291. HEAT TRANSFER SURFACE: Young Radia- 
tor Co., 709 Mead St., Racine, Wis. 24 p. bulletin on heat 
transfer surface for air conditioning and commercial applications 
with information on design and construction, applications, and 
complete tables of technical data on net weights, pressure drop, 
face velocities, final temperatures and condensation. Engineering 
information is given on cooling with water, including typical 
examples, tables of pertinent data, and a psychrometric chart. 

No, 2292. LEATHER PRODUCTS: Alexander Bros., Inc., 
406 N. 3rd St., Philadelphia, Pa. 32 p. catalog of leather 
products for industrial use including belts on which complete 
technical data are given; belt lubricant; water proof cement; 
round leather belting ; leather packings; industrial leathers; valve 
leathers, etc. 

No. 2293. LUBRICATION: The Texas Co., 135 E. 
St. New York, N. Y. 12 p. issue of “Lubrication” (Vol. 23, No. 
1) devoted to lubrication of natural gas machinery, including 
a description of the gas engine and covering cylinder lubrication, 
engine deposits, compressor design, the storage and handling of 
lubricants, and explaining the lubrication problem, 

No 2294. METAL SPRAYING: Metallizing Co. of 
America, Inc., 1218 Long Beach Ave., Los Angeles, Calif. 36 p. 
bocklet comprising a photographic story of the metal spraying 
process and covering its numerous applications. 

No. 2295. MONEL: The International Nickel Co., Inc., 67 
Wall St., New York, N. Y. 48 p. booklet entitled “Strength 
Plus,” describing the various uses of Monel and other high 
nickel alloys for various applications including steam lines; con 
densing and cooling; regulators and meters; pipe lines; pumps; 
refrigeration and freezing, and giving technical facts, data and 
mill forms. This publication is designed to be of value in the 
selection of materials for various industrial purposes. 

No. 2296. OIL BURNING EQUIPMENT: Preferred Utili- 
ties Mfg. Corp., 33 W. 60th St., New York, N. Y. 52 p. catalog 
of automatic heating and air conditioning equipment, including 
oil burning, boiler and warm air conversion units, draft adjustors, 
dampers, draft gauges and draft testing outfits, thermomete’s 
and gauges, boiler control, condensate control, fuel oil valves, il 
heaters, and numerous other specialties and equipment, A tec!)- 


42nd 
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Electrimatic 
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TYPE SFAP 


Solenoid Valve and Strainer 
for Ammonia 


Perfected to use with this refrigerant, whether liquid 
or gas. Coils available for all current characteristics. 
May be manually controlled in emergency. Write for 
catalogue or descriptive bulletins on this and other 
Electrimatic controls, regulators, and safety devices 
for refrigerating and air conditioning equipment. 





























THE ELECTRIMATIC CORPORATION 


2100 INDIANA AVENUE, CHICAGO, ILLINOIS, U. S. A. 


























Priced at $11.25, with four sets of dies, the BEAVER NO. 8-R threads 
1, 1%, 1% and 2-inch pipe. A real “easy-worker’’! Patented centering 
device—no bushings. Straight line pull directly on die head. Sold by 
leading supply houses all over the world. Ask for BEAVER NO. 8-R— 
and accept no substitute! 


BEAVER PIPE TOOLS, 237 Keeney Ave., Warren, Ohic 
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MONCRIEF 


Air Conditioning 
Pipe and Fittings 






@ This new book is necessary in your air condition- 
ing business. Makes estimating and planning easier 
—helps lower costs of complete installation. 


The Moncrief Patented Lock Joints on wall stacks, 
stack heads, foot-pieces and trunk duct fittings make 
a more efficient, neater job that is easier to install. 


THE HENRY FURNACE & FOUNDRY CO. 
3480 East 49th Street « Cleveland, Ohio 














then “lm 
GROUND TO A 
TRUE BALL JOINT \ 





This is another one of Dart’s 

extra manufacturing processes that pays dividends in extra 
service. The large bronze seats, first swedged into air-refined 
malleable bodies, are precision machined (as shown), then 
ground on special oscillating grinders to 2 wide spherical seats 
that make a full-bearing, true ball joint. 


It takes 18 operations to make a Dart—to give you a union 
that protects against leakage, breakage, loss of power and time. 
Tell us the size you use most—we will send you one to test. 


DART 


re ee 
E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Company, Canadian Factory: Dart Union Company, 
New York, and all branches. Ltd., Toronto, Canada, 
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*YOUNG 
REGULATOR 


The YOUNG DAMPER REGULA- 
TOR is positive economical control 
for air conditioning, ventilating or 
cooling installations. It is extremely 
* simple to operate, merely turn to de- 
sired angle, and set lock in position. Tamper-proof and 
handsomely finished rust-resisting metal, it is ideal for 
your duct work installations. Can be placed anywhere. 
Write today for more information . ... a postcard 

is all that’s necessary. 


YOUNG REGULATOR COMPANY 
4500 Euclid Avenue Cleveland, Ohio 














EMP 


FIN COILS 


for Commercial Use 
Pipe Coils and Bends 


Rempe Co., 340 N. Sacramento Blvd., Chicago, Illinois 








FOR THE LATEST DEVELOPMENT IN 
UNIT HEATERS 


Write for Catalog H-3 
This new catalog, just off the press, gives full details, including 
condensed capacity charts, on the new Airvector Unit Heater. 


Airvector Unit Heaters have many exclusive points of Goatg m and 
construction, including ribbed *‘vibration-proofed”’ inets, 
unique ‘‘no-pendulum-action’’ method of motor eeniing, dis- 
ot | designed cabinets, increased capacity, and a complete 
range of sizes for any job. 


Write at once for Catalog H-3, and learn of the many improve- 
ments the Airvector provides in the unit heater field. 


AIRTHERM MANUFACTURING COMPANY 
1476 South Vandeventer St. Louis, Mo. 


The Engineered Line of Unit Heaters 














ANAIS ae Filters 





Patented removable - air filters . . . Complete dust, soot, 
oil and smoke removal . . . Odor control. . . A complete range 
of types to meet every Prices from $6 per unit... 
Engineering cooperation without. obligation on filter and odor 
lems. 
Several protected territories 
available for distributors 


EMMETT F. ANNIS, 1515 Gardena Ave., Glendale, Calif. 


Pioneers in dry air filter manufacture. Established 1923 
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nical data section is included giving useful data in connection 
with oil burning and air conditioning. (Price 50c.) 

No. 2297. PRESSURE REGULATORS: Davis Regulator 
Co., 2546 S. Washtenaw Ave., Chicago, Ill. Novel pressure 
regulator selector chart designed to enable quick and accurate 
selection of proper type of pressure reducing valve to be used 
for any given kind of service on air, steam, gas, oil or water. 

No, 2298. REGISTERS AND GRILLES: Hart & Cooley 
Mfg. Co., 61 W. Kinzie St., Chicago, Ill. 44 p. catalog of air 
conditioning registers and grilles and damper regulator sets, 
describing eight complete lines of registers and grilles in four 
price groups and including several lines, among which are flexi- 
ble adjustable grilles. Engineering data, air distribution charts, 
acoustical ratings, and other helpful information in the selection 
of grilles are included. 

No. 2299. SHEET METAL WORK: Niagara Machine & 
Tool Wks., 637-697 Northland Ave., Buffalo, N. Y. Pocket size 
handy reference booklet on the use of tools in sheet metal shops, 
supplemented with tables and formulas, 

No. 2300. STARTERS: Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Two leaflets describing “De-Ion” combina- 
tion line starters and non-reversing line starters giving sizes and 
ratings and describing features and applications. 

No. 2301. STOKER FIRED BOILERS: Pierce Butler Ra- 
diator Corp., 701 Nichols Ave., Syracuse, N. Y. 4 p. bulletin 
describing features of stoker fired boiler for providing uniform 
heat at low fuel cost, and giving a rating and dimension table. 

No. 2302. THERMOMETERS: C. J. Tagliabue Mfg. Co., 
540 Park Ave., Brooklyn, N. Y. 16 p. catalog of etched stem 
thermometers and hydrometers, including etched stem arm- 
ored and pocket thermometers. Complete listings of A. S. 
T. M. thermometers and A. P. J. certified hydrometers are 
included, and useful data on scale graduations, correction for 
emergent stems, instructions for the use of hydrometers, and 
conversion tables are given, 

No. 2303. VALVES AND FITTINGS. Alloy Steei Prod- 
ucts Co., 1300 W. Elizabeth Ave., Linden, N. J. 12 p. bulletin 
on “Aloyco” stainless steéf’ valves and fittings, describing the 
features of design and the various types of valves, and giving 
dimension tables. Screwed, flange, and reducing flange fittings 
are illustrated and described. 

No. 2304. VARIABLE SPEED MOTORS: JU. S. Electri- 
cal Motors, Inc., 200 E. Slauson Ave., Los Angeles, Calif. 12 p. 
booklet describing in detail “Varidrive” motors for speed ¢ontrol 
from 1 to 10,000 rpm. Principle and operation are explained 
and illustrated and various remote control applications are-shown. 

No. 2305. WATER COOLERS: Filtrine Mfg. Co., 53 Lex- 
ington Ave., Brooklyn, N. Y. Loose-leaf sheets on shell and 
tube water coolers for air conditioning applications, describing 
and illustrating construction, and giving capacity tables and 
instructions for determining the proper size cooler. 


FOR YOUR CONVENIENCE 


Heating, Piping and Air Conditioning, 

6 N. Michigan Ave., Chicago, IIl. [3-37] 
Please ask the manufacturer to send me more information 

about the equipment mentioned under the following reference 

numbers in “Equipment Developments” and “Recent Trade 

Literature.” (Circle the numbers in which you are interested) : 


1177 1178 1179 1180 1181 1182 1183 
1184 1185 1186 1187 1188 1189 1190 
1191 3 1194 

2281 § 228: 2284 2285 2286 

2288 22 22 2291 2292 

2295 

2302 


Company 


Address 











